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The Rosenborg Palace Dial 
By JENS OLSEN 


For untold generations man has used some trument for telling 
time. For many centuries the sundial, cle lra (water-clock). and 
hour glass were the most important instruments used. The sundial was 
constantly improved and up to the ti f the invention of the clock 


and watch it held a foremost position among the time-telling devices. 


in 


Since the invention of the clock tl undial has gradually slipped back 


among the forgotten relics. Now it has little use bevond that of a 


garden ornament or of relieving the baren of a blank wall of a build- 


Ing. 


Today, except in rare instances, very little ingenuity or originality is 
shown in designing a sundial. Gardens are full of the common hori- 
zontal variety of sundial, fashioned out of a flat piece of lead, bronze, or 
brass; and in many instances the dials have not been computed for the 
latitude in which they have been erected. Most dials of this type vary 
only in the amount or type of engraving, or ornamentation, with which 
they have been embellished 

*Translated from the Danish by R. Newton Mavall. Landscape Architect, and 
Margaret Walton Mayall, Research Assistant, Harvard College Obser. atory. 
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In addition to the horizontal and south vertical dials, hour lines were 
computed and placed upon all possible surfaces, 
¢” and “declining” dials. Miscellaneous dials were often placed upon 
ie same stone, or wooden block,—the so-called “combination” 


the so-called “‘inclin- 


or “uni- 
versal” dial. An example of this type of dial has been reconstructed 
may be found in use in the Rosenborg Palace garden, Copenhagen. 


from a dam- 


] 

a 
Phis reproduction was made out of a single stone block, 
1 original which had served as such a universal dial for 


ged a long 


eriod of time. From the shape of the stone, and from the bases of the 


istvy old genomons, it was determined that there were seven different 
pes of dials on the block; and upon a few of the least damaged sides 
faint vestiges of the original markings could be seen. The date of this 


il was about 1668; the last figure, however, is only a guess Phe 
ginal is now preserved, inside, after nearly 300 vears exposure in the 
sarden, in our severe climate (igure 1 


\ll the hour lines for this dial were cot ind constructed for the 


titude of 55° 41715”. They show the true sun time; therefore the time 


wn by the dial will agree with our civil time only twice in the year, 


tthe end of September and the beginning of December There is a 
ible in the almanae which gives the equation of time (difference be- 
een civil time and apparent time at noon Che dial, when the sun 
es, shows not only the time of day, but also the time of sunrise and 
nset, and the position of the sun in the liac throughout the vear 
, 
} 
if ¥ ‘ 
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VerticAL Dia (Figure 3). 
Chis dial is on the south vertical face of the block, upon which 
sun shines only between 6:00 1.mM. and 6:00 P.m.; therefore this dial h 


mly the hour lines and figures for this period. The style of the gnomo: 
forms an angle with the vertical face of 90° — 55° 41’ 15” 34° 18’ 45 
(co-latitude). In addition to these hour lines are a number of curve 
lines, at the ends of which are marked the signs of the zodiac (Fig. 4 

On the longest day in the vear the shadow will fall upon the lowe 
curved line. This indicates that the sun is then in the sign of Cancer 
\t the equinoxes in the spring and fall, when the sun is in the sig: 
yf Aries and the sign of Libra, the shadow will fall upon the straight 
line drawn across the surface of the dial, at which time the dav and night 
re equal: this is known as the equinoctial line, upon which the distan 
between the hour lines on both sides of the 12:00 o’clock line are equa! 
to the tangents of the hour angles—15°, 30°, 45°, 60°, and 75 
he winter solstice, on the shortest day in the vear, the end of the shad 
ist by the gnomon will fall on the upper curve, and the sun will the 
in the sign of Capricornus; and so on for the other lines. 


on 


lHE Horizontat Dia (Figure 5). 


Chis dial is placed upon the flat horizontal surface (top face) 
which, unless prevented by intervening trees or buildings, the sw 
shines from sunrise to sunset. The dial shows the hour lines from 4:00 
Mu. to 8:00 p.wt. The stvle of the gnomon forms an angle of 55° 41’ 15 
with the plane of the dial. Curved lines with the signs of the zodiac 
narked at each end are shown on this dial also. The winter curves are 
mas on the south face; therefore 
must be made disproportionately small. The gnomon casts its shortest 





not in the same posit the gnomon 


shadow on this dial on the longest day in the year. 
THE Mornine Dia (Dial on the East Face, Figure 6). 


This dial is placed on the east vertical face, upon which the sun shines 





from sunrise to noon. The first morning hours and zodiacal lines ar 
limited | 
the 6:00 a.m. line crosses the equinoctial line. The gnomon for this dial 
is a pin or peg, perpendicular to the face of the dial, which points to th 
place on the horizon which marks the place of sunrise at the time of the 
equinoxes. Therefore the gnomon will cast no shadow, at sunrise, on the 
aforementioned days; but the path of the shadow, in the forenoon, wil 
increase downward, along the equinoctial line and by degrees fall upon 
the various hour lines, which end with the 11:00 o’clock line. At noon 
the shadow will be infinite in length: and therefore the 12:00 o'clock 
line cannot be placed upon this dial. At the summer solstice the end of 
the shadow of the gnomon will, at sunrise, fall upon the point where 
the summer solstice line crosses the horizontal line, and the path of the 
shadow, in the forenoon, will fall along this line as it gradually crosses 
the morning hour lines. The shadow will consequently be short between 
3:00 and 4:00 4.11. At the winter solstice the shadow of the gnomon 


yy a horizontal line. The gnomon is placed on this line where 
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will touch a point where the winter solstice line crosses the horizontal 


line; and it is along this line that the shadow will fall in the forenoon. 


From this it will be seen that the sun rises about 9:00 1... The end of 


the shadow a month after the winter solstice foll 


the course of the 





urved line designated by the sign of S meets the hori- 
zontal line, at sunrise, about 20 minute 
THe AFTERNOON DiaAv (Dial on West Face. Figure 7) 


‘his dial is placed on the direct west vertical face, and shows the time 


from 1:00 p.M. to sunset; the sun’s position in the zodiac; and the time 


understood from the description of the morning di 


yf sunrise and sunset. The use of the afternoon dial will be easily 
7 


al. 


THE EguatortAt Diat (Equinoctial Dial. Figure 8). 


i 


The flat sloping surface, on the north side, is used for this dial. The 


plane of the dial is parallel to the plane of the equator and it can there- 


fore be read only in the six months of summer, between the 


equinoxes. 


The gnomon is a pin perpendicular to the face of the dial, whose shadow 


the longest day of the year will only reach to and follow along the 


ii LU ail 


innermost circular are. 





be found in the sign of Virgo and th 
are limited by a horizontal line, at the top. Therefore 


name, which may have been engraved on the dial, has 


the shadow 
arc, which is 
t hry : _ ‘ +], ‘ . Ss 14977 Cm ¢ 
enoted by the sign of Leo and the sign of Gemini. .\ month before the 
equinox and a month after the spring equinox tl 


he course of the 
adow will follow the outermost circular arc, whereupon the sun will 


A month before and after the longest day, the point 
vill fall upon and follow the course of the next circul 





sign of Taurus. The circular ares 

the len oth of the 
adow, which determines the length of the days, the time of sunrise 
nd sunset, caaaiies with the hours for this period, will be small. 


\ 


THE PoLar D 
Chis dial is placed on the flat side which slopes downward to the 





The plane of this dial. if produced, passes through the celestial 
and the east and west points on the horizon. The gnomon is a pin, 
high Is set perpendicular to the plane of the dial, and is directed to the 
int where the sun is found to be at midday at the porte oxes. The sun 

shine on this dial from 6:00 \.m. to 6:00 p.w. The zodiacal curves 
signs, as well as the hour lines, are also shown on this dial. 


MVV il I LilIsS (lle 


THe Nort Verticar D Figure 10 


this dial is inscribed upon the north vertical face. and the sun will 
ine on it only from sunrise to 6:00 A... and from 6:00 p.ar. to sunset. 
rh e designer of the original dial is not known, because the maker's 


ty 
~ 


lisappeared from 
le weathered surface of the sandstone. 
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Physical Characteristics of Long-Period 
Variable Stars 
By PAUL W. MERRILL 


(Sixth Paper)* 


L.ong-period variables are among the largest of all stars, their only 
serious rivals being certain super-giant red stars such as a Orionis 
( Betelgeuse) and a Scorpii (Antares). Were we placed as far from the 
center of a typical long-period variable as we are from the sun, we 
would find ourselves well within its vast bulk, in fact only one-third 
of the distance from the center to the circumference,—decidedly on the 
inside but not looking out, for the deep strata above us, even though 
formed of tenuous gas, would be quite opaque. The largest long-period 
variables are probably larger compared to the sun than is the sun com- 
pared to the earth: the sun’s diameter is 110 times that of the earth, its 
volume 1,300,000 times, while the diameter of a long-period variable 
may be as much as 300 times that of the sun, its volume 25,000,000 
times. 

Nevertheless one must not expect to see long-period variables as siza- 
ble disks even in the most powerful telescope. The tiny disks which 
stars present in the telescope are incidental optical phenomena of one 
kind or another and give no indication that the stars are more than 
luminous points. For all practical observations, with the exception of 
those made with the stellar interferometer, long-period variables actual- 
ly behave like luminous points and must be studied as such. A compar- 
able limitation in the study of a laboratory light-source, such as 






electric arc, would ensue if the are were placed behind an opaque screen 
through which a tiny pin-hole allowed light to escape. To make the 
analogy more complete, imagine the pin-hole covered with ground glass 
which, by thoroughly mixing light from all parts of the are, would 
prevent any image of the pin-hole from vielding direct information con- 
cerning the size and shape of the luminous portions of the arc. 





physicist would then be obliged to study the are without sceing it at all 
in the ordinary sense. 

Yet, even under the unfavorable circumstances similar to those jus 
described, the astronomer has been able, chiefly through the power of 
the spectroscope, to learn much concerning the physical properties of 
the various types of stars. It is the purpose of this article to consider a 
tvpical long-period variable as an individual object. What is its size. 
density, composition? What is the temperature of its surface? Of its 
interior? 


For preceding papers, see February, May, and October (1929), March (1931), 
and April (1933) issues. 
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We are still a long, long way from a complete knowledge of these 
bodies. Their behavior and possibly their structure is different from 
that of all other stars. The fundamental cause of their variation is by 
no means clear. Many details of their spectra lack, at present, any eX- 
planation in terms of the stellar atmosphere ; others suggest extraordin- 
ary phenomena of which a detailed interpretation is yet to be made. In 
this article, however, we shall, in the main, overlook these uncertainties 
and put the emphasis upon the facts that have so far been ascertained 
with reasonable certainty. 

The radiations (called visible light) by means of which we sce a star 
are not the only ones it sends to us. They may in fact carry but a very 
small fraction of the total energy, most of which may come in wave- 
lengths to which the eye is not sensitive. One of the most important 
observational data concerning a star is the total radiant energy, ultra- 
violet, visible, and infra-red, that we receive from it. The measurement 
yf this quantity is, however, beset with considerable observational diffi- 
culty. Stellar radiation received at the earth is feeble and can be re- 
corded only by sensitive agents. Now it happens, unfortunately, that 
the three most sensitive of these, namely, the eve, the photographic 
plate, and the photoelectric cell respond to but a small fraction of the 
total range of wave-lengths and thus are unsuited to measure total radi- 
ant energy. \We must have recourse to “non-selective” receivers which 
react equally to a given amount of energy, no matter what its wave- 
length. Chemical and electronic | 


processes appear to react more or less 
ling on a dull black (non-reflective) 
surface is transformed into heat, an i 


selectively, but all radiation’ fal 


1 the resultant rise in temperature 
Mf the receiver is a measure of the total intensity of the incident radia- 
tion. The problem thus resolves itself into detecting and measuring 
very small changes in temperature. 

When a small blackened receiver is placed at the focus of a telesc ype? 
vhich has been directed toward a bright star. the rise in temperature 
caused by the conversion of the star’s radiant energy into heat is very 
minute, even with a large telescope. A very small receiver at the focus 
Mf the 100-inch telescope on Mount Wilson is warmed 0°.015 C by the 
image of Betelgeuse (which carries more heat than that of anv other 
star). For fainter stars and larger receivers the increase in tempera- 
ture to be measured may be but a few millionths of a degree. 

These small temperature differences have been successfully measured 
by devices of three different types: (1) the thermocouple, (2) the holo- 
meter, (3) the radiometer. In the thermocouple the heat passes from 


the receiver to a small area of contact between two suitable metals and 


tC 
there generates a minute electric current which is measured with a gal- 
vanometer. In the bolometer the change in electrical resistance of a 
At least all radiation focussed by a telescop e statement ul be 
rue 1or x- VS 
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small metal strip exposed to the stellar radiation is measured. The ae- 
tion of the radiometer depends upon the rotation of a delicately sus- 
pended vane, caused by the increased rebound of the surrounding gas 
molecules when one side of the vane is warmed by star-light. Measure- 
ments of stellar radiation by the three methods have been made by vari- 
ous observers as follows: the thermocouple, Pfund at Allegheny Ob- 
servatory, Coblentz at Lick and Flagstaff Observatories, Pettit and 

Nicholson at Mount Wilson Observatory: the bolometer,? Abbot 
Mount Wilson Observatory ; the radiometer, Nichols at the Yerkes Ob- 
servatory, Abbot, and Smith at the Mount Wilson Observatory. It is 
remarkable that the sensitivity of these instruments, a measure the 
rise of temperature in entirely different ways, should be nearly the same 
Che application of these instruments to the observation of long-period 
variables is of special interest because much of the radiation of these 
variables is in the long, infra-red wave-lengths, which cannot be photo- 
graphed or observed in any other way. Table I* shows how greatly the 

TABLE I. 
NTAGE OF BLAcK Bopy RADIATION IN VARIOUS SPECTRAL REGIONS 


rature Far Ultra-violet Near Ultra-violet Visible Infra-re 


( \bs Oto 3000 A 3000 to 4000 A 4000 to 7600 A 7600 At 


1800 0.0 0.0 0.7 99 3 
2300 0.0 0.0 3.4 OF 
S000 1.3 5.4 37.8 33.0 
10000 27.5 0.8 as 16.0 
20000 73.9 11.8 11.3 3.4 
e first two temperatures, 1800° and 2300°, are those of typical long-perio 
‘ les at minimum and maxim light, respectively. 


distribution of energy among various spectral regions varies with the 
1e temperatures of B and At stars 


temperature of the source. At 
; l an one-fifth of the total radiant ene 


th 
ies in thi infra-red ; at the solar temperature about one-half: at 
temperatures of long-period variables more than ninety-five per cent 
The preponderance of energy in om infra-red is shown graphically 
re 1, taken from Joy's discussion® of the spectrum of o Ceti. 
rhe extensive thermocouple sie rvations of stellar radiation made at 
the Mount Wilson Observatory from 1922 to 1927 by Pettit and 
Nicholson® include many measurements of long-period variables. Some 
yf their results are summarized in Table IT. The first column requiring 
explanation is that headed ‘Rad. Mag.” This gives radiometric magni- 
tude, a magnitude depending on the star’s brightness as seen not by tl 
human eye but by the receiver of the ther eats. i.e. depending 
the total radiation delivered by the 100-inch reflector. The “Heat Index” 


is t numerical difference, visual magnitude anus radiometric magn 
Orig ll veloped Langley rn 
comput sttoms by I L. Hol 



































































































o | 0b 0 0°2 HI = 
“CV 0006 =) 76°0 “08 
II Sod oO [dvssojoyd dG 
Ul JUBIOdIUE ouR ru} 
AOD snyy 2 (\ 029 
“(APPATPOOdS ou * 
’ JPA potiod 
v OY}) *s ) OOFZ pure 
UONVIPel Ape (| IO} SOAINO Ayisuoyu [Ba 
7 IML) | 
qv 
3 oP 
= 600 °O OL0Z Q't Zr Q°9 ZN ttt Li puy XA 
~ 1100 09ZZ ce i r'9 CN Z16¢80 uv) X 
é 8100 N97 rae ee FS ZN E1ZE01 PAH.) 
~ FrO 0 CFO 0 OSOL OQ9ET ct 0'T 00 £°6 eV SIN eetce PAH M 
OS0'O Zto 0 09ZI 09722 oe ZO 6°S LIZt60 or, My 
020° 0 6100 OFS 6+ aA | O'z £F6L60 WT & 
L700 7200 O9ZT lt 8°cl 09 iby y 
cc0'0 0200 0681 Cif OT] 1'9 Iby 
Ic0°O Z10°0 0681 LY veil 9°9 ure) 
£S0'0) IFO *0) OSI RF ee] eg SAD X 
9700 tc0'0 OO8T Q's I 0°9 day X 
9FO 0 ch040 07072 Q°8 ef Q*¢ yo 
01040 OSOL Es 0'C ¢°9 NEw 
“ul | “XU _ tu NULL l XBL “XBL Cul JR VIC 
JIPOLUPIC] Weagduro L NOpuy PVoPy “BUIV SIA WInAIIdS 
“SNOLLY NHASUQ) Adie tt GAAIMNACT \ LVC] 
v ~~ 2 a pe tt ee os = a = 2 7 


a 
Sus- 

Oo 

Ss 





ure- 


art 
bali 





10d 


T 
hese 


t 
to- 
tile 


iO 











> y 


184 Physical Characteristics of Long-Period Variable Stars 


tude, and measures the ratio of total heat to the intensity of visible light 
Heat index is analagous to color index (visual magnitude minus photo- 
graphic magnitude), which indicates the ratio of the intensities of velloy 
and violet light. The visual, photographic, and radiometric magnitude 
scales are so arranged that for stars of class AO these three magnitudes 
are numerically equal. For stars of this class, therefore, the heat indices 
as well as the color indices are zero. The large heat indices found for 
the variables show that their luminous efficiency is low. 

On the assumption that the stars radiate like black bodies, their tem- 
peratures may be computed from the heat indices. For the Me variables 
the temperatures so computed appear to be too low, probabl 
of the effect of the titanium oxide bands in reducing the 
itness. The temperatures in Table II (in degrees Centigrad 


however, 
on account 
visual brig] 


on the absolute scale) were therefore determind in a different wavy: the 


total radiation was compared with that transmitted by lcm of water 
Since water is opaque to wave-lengths greater than 1.2, | 12,000 A), 
this procedure amounts to comparing the integrated energy of wave- 
lengths shorter than 1.2 with the total energy, and leads to definite 






values of the temperature, if black body radiation is assumed. The 


values for maximum light agree within reasonable limits with those 
determined by comparing the relative intensities of lines in the spectra 
I 1 by comparing th lative intensiti f lines in t | 

yf variables with King’s data from observations of the electric furnac 
it measured temperatures. 

The angular diameters in the last two columns were computed fron 

g 
the temperatures and radiometric magnitudes. It is interesting to note 
that the computation does not require a knowledge of the distances 
the stars. The following reasoning explains how this can be true. 

In the first place, the intensity of radiation per square centimeter 
the star’s surface is given by Stefan’s well-known fourth-power law for 
black body radiation: 

/ is 
where / total energy of radiation per sq cm, 
o@=5.72 x 10° 


[= absolute temperature in degrees centigrade. 





If the total energy emitted by one hemisphere of the star were divided 


by /:, the quotient would obviously be the area of that hemisphere: 


H/I reat Oa Z 
H total energy emitted by one hemisphere, 
D diameter in cm, *, = constant 
ee actually received | Wee Sear le 3 aac cael 
Che energy actually received by the thermocouple is of course inverse! 


proportional to the square of the star’s distance 
II/S*, or H = JS*/c2 
energy re ceived by the thermocouple 


S distance of star, C2 constant 


Substituting from equations (1) and (3) in (2), we have 
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c 


where d= angular diameter of star, constant, 

Equation (4) shows that the only quantities required to compute the 
star's angular diameter, d, are the total heat received by the thermo- 
couple, J, the effective radiating temperature of the star’s surface, T 
and a constant, c.. Stefan’s ‘“fourth-power” law is assumed to hold. 

The equation actually used by Pettit and Nicholson was 


log d = 5.276 — 2 log T— 0.2 An) 
where 


diameter of star in seconds of arc 


1 absolute temperature in degrees centigrade 
radiometric magnitude 
Am a correction for losses by absorption in the nosphere a by 
reflection at the silver surfaces of the 





In an observation of total radiant energy (with the thermocouple for 
example) just one datum is obtained, namely the rate at which energy 
is received per unit of time; the distribution of that energy among vari- 
ous wave-leneths is disregarded. The observer measures the total 
quantity of energy but does not note the size of the packages in which 
itcomes. In spectroscopic observations, on the other hand, each wave- 
length is observed independently. Thus hundreds of details become 
ipparent, each of which has its chemical and physical meaning. Inter- 
mediate between these extremes are observations that do not reveal 
spectral lines, but do give some indication of the shape of the general 
spectral energy-curve. Such observations, in effect, divide the energy 
up into bundles according to the wave-length of the ravs in which it 
travels, yielding for each bundle an integrated intensity. In favorable 
instances the energy throughout a considerable range of wave-lengths 
is a good approximation to the intensity of a particular representative 
wave-length.” In an object whose spectral energy curve approximates 
that of a black body, the ratio of two such intensities at different wave- 
lengths may serve as a reliable measure of temperature. 

The extensive data derived from comparisons of visual and photo- 
graphic magnitudes indicate the value of observations of the relative 
energies of two spectral regions. The visual magnitude represents the 
intensity in the yellow-green, the photographic magnitude that in the 
blue-violet. The numerical difference between the two, in the sense 
visual magnitude minus photographic magnitude, is the color index al- 
ready mentioned in an earlier paragraph. This quantity has been widely 
used in numerous stellar problems. 

Color indices of M- and S-tvpe variables are about two magnitudes, 
f N-type variables, three or four magnitudes. This means that the 
N-type stars are redder than the others, but not necessarily that they are 


imes called the Crova wave-length. 
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cooler, because in heavily banded spectra, such as those of long-period 
variables, color indices are difficult to interpret and may be misleading 
In \[-type variables the titanium bands greatly reduce the apparent in- 
ensity of the continuous spectrum over a long range from the blue t 
the red; in N-type variables the normal energy curve is badly mutilated 


e carbon bands. In M-type spectra it might be possible to avoid 
he effect of the bands by observing intensities of selected regions in the 


violet or ultra-violet, the red, and the infra-red. Observations near 
AA 3900, 4080, 6550, and 8400, for example, would be particularly inter- 
esting. The last mentioned wave-length can now be recorded on special 
emulsions recently developed for the infra-red; the next to the last is 
easily observed on commercial panchromatic plates; the others on or- 


dinary plates. 

In the near future, measurements of intensity will probably be made 
ighout a long range of wave-lengths from the ultra-violet into the 
infra-red by sensitive thermocouples and radiometers. Promising in- 
ations of this kind have been made by Abbot and by Smith at the 
Mount Wilson Observatory, but very few observations of long-period 





variables have yet been undertaken. 
‘ brightness of an electric lamp is stated in units of candlepower; 
is unit measures the intrinsic light-giving power and is therefore in- 
dependent of the distance of the observer. The same unit could be used 
for stars, but Very large numbers would be required. For example, the 


‘andlepower of the sun, a relatively dim star, is 2.3 & 10°". To indicate 
the luminosity or intrinsic brightness of the stars astronomers nearh 
s use the absolute magnitude scale, in which small numbers serve 
‘pose. This scale, moreover, has a simple relationship to that of 
apparent magnitude as seen from the earth. The relationship is 
VM 545 log 7 5 
V bsolute magnitude m = apparent magnituce 


parallax in seconds of arc. 


s rather odd-looking equation means that the absolute magnitude 


of a star is numerically equal to its apparent magnitude as seen from the 
standard distance of 10 parsecs (32.6 light vears) or the distance at 
which the parallax would be 0”.1. 


is clear from equation (5) that the absolute magnitude may 

uted from the apparent magnitude if the parallax or distance is 
known. long-period variables are, unfortunately, so distant that indi 
vidual parallaxes are too small to be accurately measurable, and the few 
that have been determined must be combined by a statistical method. The 
resulting mean absolute magnitude for seven variables of classes M5e 
to M&e is 0.4. Studies of proper motions and other methods lead to the 
sal ra slightly brighter magnitude. Variables of earlier types and 
shorter periods seem to be a magnitude or two brighter than those of 
longer periods. This relationship is the reverse of that found in Cepheid 
variables, among which those with the longer periods are the brighter 
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and should indicate the approximate spread among individuals. If 





Future investigations will yield more accurate mean values for the 


ibsolute magnitudes of variables of various periods and spectral cl 


spread is not too great, the distance of any star can be reliably 


computed 
from the difference between the apparent magnitude and the assumed 
ybsolute magnitude. This can now be done to a first approximation. A 
variable of the tvpe of o Ceti or R Leonis, which reaches the fifth ap- 


parent magnitude at maximum, is pr abl about 500 light years dis- 


tant; if it is of the tenth magnitude at maximum, it is 5000 light urs 
away. 
Using the surface brightness per square centimeter inferred fro ( 


temperature, we can compute how large a star must be to send ou 
mount of light corresponding to its absolute magnitude.* The é 
brightness of a typical long period variable appears to be about 0.01 


that of the sun, while the total brightness is 100 or more times that of 


the sun. In this manner the angular diameter of o Ceti was estimated 
to be between 0” .04 and 0” .06. The value measured by Pe ase witl ie 
interferometer is 0”.056. 

The most powerful method of studying the physical characteristics of 
long-period variables is that of spectroscopic analysis, in which the 


ry] ] 
LTapiued 


minutiae of the spectral energy-curve (spectral lines) are photogr 
ind examined in detail. The method is often direct and certain. 


the 
results numerous and diverse. A remarkable number of separate fact 
may frequently be determined from a single photograph. 


S 


CHEMICAL ELEMENTS IDENTIFIED IN LONG-PERIOD VARIABLES. 
The determination of tl 


hought to be forever outside the scope of human possibilities. Now 


t 


1e chemical composition of stars was once 


the astrophysicist analyzes stellar atmospheres as a matter of daily 
routine. He has found in them chemical elements identical with those 
known on earth, and has come to believe that the composition of the 
heavenly bodies is essentially similar to t 


hat of the earth. 

The metals are the chief elements which make themselves known in 

the line spectra of long-period variables. They exist, in the atmos- 
i lectrically neutral 


pheres of these objects, largely in the normal or ¢ 
state because, at the relatively low temperatures involved, collisions be- 
tween atoms are not sufficiently energetic to detach electrons. The most 
vulnerable elements, however, have a portion of their atoms singly ion- 


lial 


ized (1.e. one electron removed). These in le calcium, strontium, and 


barium. 

The following notes give a brief general survey of the more important 
lines observed in the spectra of long-period variables. 

Hydrogen. 


—_ 


Certain lines in the Balmer series are bright (often very 





The reasoning is the same as that used to determine diameters from radio- 
etric magnitudes. See p. 185. Formulae concerning luminosites and dimensions 
7 stars, with numerous applications, are given by F. H. Seares, Wt. W. Contr. 
No, 226; Ap. J., 55, 165, 1922 
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conspicuous ) in all long-period variables of classes M and S, and in 
any of class N. Their behavior is one of the major anomalies of long- 
‘iod variables. 





standing features in classes N and S. They are less intense, however, 
in class M, especially in the later subdivisions. This may be due to the 
influence of the heavy titanium oxide bands. 

Dp 


Sodium. The dark D lines are strong in most red stars, being out- 


otassium. The pair AA 4044, 4047 seem very sensitive to tempera- 

ire. It is weak in classes MO to M4 but strengthens rapidly in the 
later subdivisions. It is probably less intense near maximum light tha 
at other phases. Little is known concerning its behavior in N and § 





fagnesium. The low temperature line A 4571.11 is present in ab- 
sorption in long-period variables of classes M and S near maximum 





light, changing to emission toward minimum. It is present as a weak 
absorption line in N-type spectra. The green triplet AA 5183.67, 5172.70 
5167.38, known as the “b” group in the solar spectrum, is described as 


) 


‘ominent” in absorption in class N by Hale, Ellerman, and Parkhurst 
ibly present in classes M and S. 





sa neiins 
cium, The “g’’ line of the solar spectrum A 4226.73 is very strong 

road in absorption in red stars. It becomes more intense with de- 
‘reasing temperature, and in many variables is the strongest and broad- 
est line observed. The ionized lines, Fraunhofer H and Kk, are conspicu- 
ous broad dark lines in spectrograms having the proper density in 1 
region, and are doubtless present in all or nearly all red stars. Th 
re infrequently observed because of the long exposures necessary 








show them. In most long-period variables they are probably less it 
in class KO. In x Cygni, however, they are surprisingly strong 

ifra-red triplet of ionized calcium, AA 8498, 8542, 8662 was re 
found to be bright in the spectrum of R Hydrae. 





Strontium. The low-temperature line 4 4607.34 is well marked m 
red stars. In class M it appears, in general, to grow stronger wit 
ng type. The ionized lines AA 4077.71 and 4215.52 are strong in 
class N, very strong in class S, and have widely different intensities i 
various \ 











is very interesting. It is weak in class M, strong in class N, and ver 
strong, in fact one of the distinctive features, in class S. 
1? 


lluminum., The pair Ad 3944.03 and 3961.54 (lying between H an 


IK.) is strong in Me variables. In o Ceti its intensity increases marked! 
1 








toward minimum. 
Titanium, The lines A 3981.77, 3989.77, and 3998.65 arising iro! 
he lowest energy level of the neutral atom, are strong in all subdivision 


Cey- 


f class M, probably increasing in intensity with advancing type. 
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eral lines near 44500 are present in M, N, and S spectra. A group of 


lines near A 8400 is conspicuous in M-type spectra, the pair AA 8434-35 
being outstanding in the spectrum of o Ceti. It is thus clear from the 
line spectrum that the oxidation of titanium atoms evidenced by the 
strong TiO bands is not complete. 

Zirconium, Six or eight lines in the 44600 region are present in 
lass S, but they appear to be absent or much weaker in class M (and 
probably in class N). 

Vanadium. Numerous lines from the two lowest atomic levels are 
present in classes M, S, and N. In class Me these lower level lines are¢ 


represented with remarkable completeness, al 
ing intensity. 


though none is of outstand- 


Chromium. The well-known triplet AA 4254, 4274, 4289 is strong in 
il classes of red stars. In class M it shows a marked increase of in- 
tensity with advancing type. 

Manganese. The low-temperature triplet near A 4030 is strong in M- 
ype stars, increasing with advancing type. In class S it has approxi- 


mately the same intensity as in the earlier subdivisions of class M. 


Iron. Comparing the iron-are spectrum with lines in class M. we 


i 





inda fragmentary and irregular correspondence; but if we use instead 
list of low-temperature lines, or those originating in the two lowest 
nergy levels 0.0 and 0.94 volts, the agreement is quite complete and 
satisfactory. The chief lines of level 1.54 are present in low intensities 
ind become weaker with advancing type. Lines of higher levels appear 
be absent. Classes N and S resemble class M, except that the lines 


tlevel 1.54 are relatively stronger. 


( 


hemical Compounds. The atmospheres of most stars are so hot that 





emical compounds either do not occur at all or exist in such minute 


tities that they produce no conspicuous spectral features. In red 





‘ars, however, and especially in long-period variables, the outer gases 
te sufficiently cool to allow the plentiful existence of several of the 
| that 


st refractory compounds, i.c. compounds that best stand the dissociat- 
ng effects of high temperatures. We know this through the appearance 


= 4 


nthe spectra of red stars of great flutings or “bands.” features which 


re invariably associated with molecules containing two or more atoms. 





Bands are actually composed of numerous fine lines closely spaced, with 
itensities graduated.in an orderly way These lines are not separatel: 

sible, however, except with high dispersion, but are blended together 
produce striking columnar flutings, (See Plate XII in previous article 

mn The Spectroscopic Classification of ong-Period Variables in Popv- 
\R ASTRONOM\ for October, 1929 


litanium oxide bands dominate spectra of class M, but those of 


scandium oxide® also have been rec yonized On me extraordinar. 
ccasion bands of aluminum oxide were seen in emission in the spec- 


—_— 


Daxa 
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trum of o Ceti.’® This appears to be the only observation of emission 
ands in stellar spectra; all the well-known bands in classes M, N, 
S are in absorption. 

The characteristic bands of class S, recently identified with zirconiun 
xide, are of moderate intensity compared to those of class M.  Certai 
S variables, especially when not at maximum light, exhibit. titanim 
bands also. This circumstance presents a stellar illustration of the simi. 
lar properties of titanium and zirconium, metals which occupy ¢ 
ponding positions in the periodic table of chemical elements. 

Stars of class N (Secchi’s Fourth Type) have long been known as 
“carbon stars” because their distinguishing and most spectacular b; 
irise from molecules having two carbon atoms. Other bands in R a 
N-type spectra are due to cyanogen molecules, in which an atom of 
‘arbon is combined with one of nitrogen. Recent observations | 
shown that not only a few band-heads but also a large portion of all t 
somplex spectral details in the yellow, red, and near infra-red are 

) absorption by cyanogen. 

INTERNAL CONSTITUTION, 

We can see but a very small fraction of the radius into any star, eve: 

highly tenuous long-period variable. Thus the only portions accessibl 
to direct observation are the extreme outer layers. The only way t 
learn about the interior is by what Eddington has called an “analytica 
boring machine,’ which is supposed to bore mathematically into th 
terior and bring up a sample. The trouble is that the drill takes 
some of the engineer’s ideas and hypotheses and these so color then 





terial brought up that we are a bit uncertain as to its original propert 
Cechnical journals are filled with elaborate papers on conditions in 
interiors of model gaseous spheres, but these discussions have, for tl 


part, the character of exercises in mathematical physics rather tha 
astronomical investigations, and it is difficult to judge the degree of re 
semblance between the models and actual stars. Differential equation: 
I livery : it is honorable to be able to command t 
but they are “ves” men, loyally giving support and amplification to th 
ideas entrusted to them by their master. 

Concerning certain features of the internal constitution of long-peri0 
variables there can, however, be little doubt.’? The density, for examp! 
must be extremely low. The volume of a typical long-period variabl 
such as o Ceti is about 25,000,000 times that of the sun. No direct de 
termination of the mass has been made? but the order of magnitude 








are like servants in 


C 





Joy, Mt. W. Contr., No. 311; Ap. J., 68, 281, 1926. Baxandall, M 
Votices, 88, 679, 1928. 

"For a general account of conditions in the interior of stars see the first cha 
ter of “Stars and Atoms” by Sir Arthur Eddington. The book is delightful rea: 


* The double star should eventually give the mass of one [0 
period variable. A mption concerning the orbital motion indicat 

1ass less than that of the sun, but this value is unreliable. See Mt. Wil 
itr.. No. 261; Ap. J., 57, 25, 1923. 
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probably ten times that of the sun; 25 times the solar mass would be 
considered a high estimate. The mean density is therefore probably 
less than a millionth that of the sun. The solar density, 1.4 on the or- 
dinarv laboratory scale in which water is 1.0, is about 1000 times that 
of air at sea-level. Hence a long-period variable as a whole is only one 
thousandth as dense as the air we breathe. In the physical laboratory 
f gas at this density would be considered a vacuum. Thus 


we may call a long-period variable a red-hot vacuum! 


a volume « 


In the outer portions of the variable where the observed spectral lines 


and bands are produced, the density is, of course, much less than the 
mean density, and at the center of the star it is much greater, but the 
exact values are not known. The temperature also increases. at an un 
known rate, from about 2300° C at the photosphere (at the time of max- 
imum light) to a very high value, perhaps 30,000,000° at the center. 
The low mean density an 


] 1 


the relatively c nhot nhere are annar 
tile Clatively cool pnotospnere are appar- 


1 


ently the most important physical features that distinguish long-period 


fables from other stars. They evidently make possible, if indeed 





they do not necessitate, the remarkable periodic variations in superficia 
brightness. 
CARNEGIE INSTITUTION OF WASHINGT 
Mount Witson OBSERVATORY, ‘ , 1934 


The Observations of Halley’s Comet in 
Chinese History’ 


By WEN SHION TSU 


The earliest record of the world history which could give the position 
and the motion of a comet was the “Ch’un Ch’iu.” or “Spring and 
Autumn,” the Annals of Lu, from 722 B.C. to 481 B.C. This is the 
famous old history written by Confucius, whose native state is Lu. 
The chief events that took place in the state were briefly summarized 
according to the seasons in which they fell. In the Annals of Lu there 
vere records of three comets being observed then. After Ch’un Cl 
in the period of 274 years from 480 B.C. to 206 B.C., there were nine 


-omets recorded in the history. In the Han Dynasty, 204 B.C. to A.D. 
220 





, the records of the comets were mixed up with the new stars. known 
is “Kou Sing,” the visiting star in Chinese. So in the Annals of Ilan 
there were records of 29 comets and 21 new stars. Wei and Tsin to 
the Six Dynasties, A.D. 220 to 589, there were 69 comets and 13 new 
stars recorded. After that time the numerous records of the detailed 








The author requested that his phraseolog rm more 
nearly to accepted English usage. We have so, except in 
cas t obvious misspelling miss yersonalit f the 
\ be preserved. the meanin F , vaper is 





lessened by the style which ts un 














192 he Obs itions of Halley's Comet in Chinese Histor 
bservations of the comets could be found in the Chinese history. \\ 
e the great advantage to trace back from the history the periodic 
a P 17 | 11 
S r the comets especially Ha e\ 5s 
\nnals of Lu the first comet was observed and described 
follows In the 4th year of Wen Kung, Prince of Lu, (611 3B. 
e Autun n the 7th month, there was a comet which swept in the Pt 
Che Great Dipper) Dr. Crommelin considered that it was 
Ss e first record of the observation of Hallev’s Comet. Anoth 
ssible return of Halley's was found in the Shih Chi, the famous 
s history written by Szu Ma T’sien of the Han Dynasty. 
st ‘In the 10th year of Tsin Tsao Kung (467 B.C.) a comet 
St Crommelin also considered that the comet seen in 467 13.( 
bably Halley's Comet, but the data were insufficient to 
( out it. (Olivier’s Comets, p. 103). Cowell and Crommelit 
care fully computed the dates of the perihelia of Halley's Cor 
240 B.C. to A.D. 1986, being thirty returns. Crommelin’s Cat 
y 'f Comets and his article on the same (Splendour of thi IT 
( \.) identified and proved the earlier returns of [lallev’s most 
1, from the Chinese history. For most older comets 
se history gave more complete records than any other nations 
s due largely to the Chinese observations that approximate orbits 
computed for some comets which appeared over two thousat 
s ago. It is interesting to find that in the two thousand vear 
( se history has never missed a single observation of the return 
‘s Comet. The dates of the perihelion passage, compute 
( ind Cromme and so far identified by Chinese records, 
o e following table 
5 240) BA l July 17 912 ) 
\ | zi 163 e 17 Septembe 2 OX9 A.D 
v 15 87 B.C IS. Marcel 25; \.D 
On r S 2 BG. 19.) April 19, 1145 A.D 
| 2 66 \.D Z( er 1 1 1222 A 
M 25 141 A.D 21 On ‘ Zoe 1301 A.D 
\pr 218 A.D 22, November 8&8. 1378 A.D 
\ 7 295 A.D 2 | ir\ 8.2, 1456 A.D 
| iry 13, 374 A.D 24 \ugust 258%, i531 A 
} 451 A.D 25. Octob 26.9, 1607 A 
Novemb 15, 330 A.D 26. September 14.8, 1682 A.D 
ari 2 7 Al 7. Marcel 12 1758 A.D 
Nove t 26, 84 A.D 28 Novemb 159. 1635 A 
‘ 10 760 A.D 29 Apr 19.7, 1910 A.D 
. 25 837 A.D 0. Feb \ 1986 A.D 
l Pre Comet or 240 B.C. 
\nnal of Tsin of Shih Chi recorded as follows: In the /t 
( yf Shih Huang Ti (the First Emperor, 240 B.C.) a comet firs 
appeared in the east sky, and then moved to the north. In the 93t 
of the same year the comet appeared again in the west sky for 
16 days The first return of Halley's Comet in the above 
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nd the given time for the perihelion passage of this comet could 


identifies 
2. THE Comet oF 163 B.C 

The Annal of Han recorded as follows: “In the 2nd vear of the later 

riod of Wen Ti (163 B.C.), the first month. the dav Jen Yin, the 

eaven Spear appeared in the southwest in the evening.” The expres- 





nis very clear that the comet was seen as a spear in the heaven. The 


ireek also applied the other names to comets as Niphias. lLampadias, 


\ 


iot be traced from the record, but the return of Hal 


id Akontias ; resembling a sword, a torch, and a spear. Hallev’s comet 
as classed as Akontias here in the Chinese history and as XNiphias in 
D. 66 in the Jewish history. The orbit of this comet. however. could 


i 


lev's Comet in that 


time was certain. Crommelin says “We have, however, the reference 


Pingre that in that year ‘the Sun was seen at night’ at Capua and 
aurus. 7 his expression is also LIS€ d for tl e comet ot Mithradates 
l appears to denote an object of great brillianey.” This is the evi- 


1 


lence that this return of Halley’s Comet was also seen in Ital 


3. Tue Comet or 87 B.C 
[he return of Halley’s Comet in 87 1.C. can be found again in the 


nnal of lan. It is described as follows: “During the middle of Shih 


Yuan of Chao Ti, the palace servant named Liane Chen Kuei and the 


star-examiner for the Prince of Yen named Woo Muh Ju have seen 


et that appeared in the west sky at the east side of Ophiuchus. and 


passed through Aquila into Pegasus.” The path of the comet was 


Shih Yuan of Chao Ti was five vears (88 b.C.-84 B.C.), the middle of 


‘ly described, but the date was not sufficiently iven lhe period of 


as the Annal stated, should be the second vear. that identified 
the vear of 87 13. 


4. Tue Comet or 12 B.( 


he observation of the comet of 12 B.C. was deseribed in very minute 
ails in the Annal of Han. as follow “In the first vear of Yuai 


If day Sing \Vei, 


met swept in Gemini, went through Pollux and Castor. and passed 


1 (12 B.C.), in the Autumn the seventh month. on t 
r Leo and Virgo. It was then behind the sun about six degrees, and 


became an evening star shining in the west. whence it swept over 
hus. After 56 
ys it disappeared in Scorpio.” The comet moved from Gemini to 


‘us, moved slowly to Serpens, and reached Ophiue 


igo over 100° being rapidly for 13 days, that was near to the sun. 


t 
ttmoved from Arcturus to Scorpio about 60 being slowly for 56 
i) If a comet be seen in the morning then in the evening, it must 


iss through the perihelion. The Annal described it satisfactorily and 
€ tune given could be identified iat of the perihelion passage o* 
avey's Comet. [rom the nnal, Hind calculated the orbit of this 


met and concluded that the elements of this orbit were sufficientlh 
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near to those of Halley's to leave practically no doubt of its identity, 
Hind’s conclusion has been confirmed by recent authorities. 
>. THE Comet oF A.D. 66. 

he Annal of Late Han recorded an observation of a comet as fol- 
lows: “In the 8th year of Yung Ping, the 6th month, a comet appeared 
in Hydra and passed through Leo, visible for 56 days.” The 6th month 
of that year was equal to July 22 to August 20, A.D. 65. After 56 days 

would be about the middle of October, that was about three month 
earlier than the perihelion passage of Halley’s Comet. The history also 
‘ecorded thus: “In the 12th month, on the day Ou Tse, a new star ap- 
peared in the east sky.” This day was equal to January 31, A.D. 6 
which was only 5 days after the perihelion. Hind again calculated a 
rough orbit by the Annal and concluded that this was [alley’s Comet 
Josephus, the Jewish historian, shortly before the fall of Jerusale: 
ientioned that a star resembling a sword stood over the city. (War 
Bk. 6, Chap. V). It was probably the same comet as seen in China 


6. THE Comet or A.D. 141. 

Che return of 141 was described again in the Annal of Late Han: “In 
the 6th vear of Yung Woo, in the second month, on the day Ting Se 
(March 27, 141), a comet was seen in the east sky, its length was about 
6 to 7 cubits, its colour was bluish white, and its tail was _ pointi 
southwest to a Pegasi and » Aquarii. On the day Ting Ch’ou (April 
16) the comet was seen in Andromeda about one degree from the star 
y, its length was 6 cubits. On the day Koei Wei (April 22) the comet 
became an evening star passing through the Hyades and Pleiades. On 
the day Kia Chen (April 23) the comet was seen in Gemini, whence it 
passed over Cancer and Hydra, and disappeared in Leo.” The d 
Ting Se (March 27) was very close to the perihelion passage of Hal- 
ley’s Comet, it was only two days later than the computed time. There 
was no doubt of the identification from this Annal. 


7. Tue Comet or A.D. 218. 

The same Annal described the apparition of Halley’s Comet as fol 
lows: “In the 23rd year of Chien An, in the 3rd month, a comet ap- 
peared in the east sky in the morning. After more than 20 davs it be- 
came an evening star shining in the west sky, then it passed through 
\uriga, Gemini, and Leo, its tail was pointing toward the star Denel 
la.” The first day of the 3rd month in that year was equal to April 18 
218, which was very near to the time of the perihelion of Halley’ 
the identification with the return of Halley’s Comet in 218 described 
the Chinese history was certain. 












8. THe Comet or A.D, 295. 
The Annal of Tsin stated: “In the 5th year of Yuan Kang, in the 
3rd month a comet appeared in Andromeda and passed through Perseus 


into Leo.” The first day of the 3rd month in the 5th year of Yuan Kang 
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was — alent to April 9, 295, which was only two days different from 


t a 

he cal leul ated date of the perihelion of Halley’s Comet. Though the 
Annal described this comet with simplicity, nevertheless the path of the 
-omet et the time of apparition were clear eno ugh to trace the rough 


L 
rbit and to prove the proper return of Halley’s Comet. 


9. THE Comet or A.D. 374. 


The return of Halley’s Comet in 374 was described in the Annal of 


‘sin as follows: “In the 2nd year of Nin Kang, in the first month, on 
the day Ting year (February 12, 374), a comet appeared in Aquarius, 
and passed through Libra, Virgo, Corvus, Crater, and Hydra. In the 
3rd month, on the day Ping Siu (April 2), it appeared again in Libra.’ 
This was certainly Hallev’s Comet which passed ] perihelion on February 
13, 374. 
10. THe Comet or A.D. 451. 

e Annal of Sung, the South Reigns, or the first of Six Dynasties, 
lescribed an observation of the Comet as follows: “In the 28th vear 
f Yuan Chia of Sung Wen Ti, in the 5th month, a comet was seen in 
Perseus, whence it swept into Leo, reaching the star Denoba, and hit- 
ting the star o Leonis; then it ran against the small constellation S. V. 
» Virginis, and went through the space between B and N Virginis: 
finally it disappeared in Corvus.” The 5th month of the 28th year of 
Yuan Chia was about the times in June and July, 451. 
Halley's Comet which passed perihelion on July 3 


[t was certainly 

451. Moreover, 

Langier, using the Chinese observation, calculated its orl 
tto have been Halley’s Comet. 





and proved 


11. THe Comet or A.D. 530 

Che return of 530 was the longest period on the record, being nearly 
seventy-nine and a half years from the last apparition in 451. The ob- 
servation was clearly described in the Annal of Wei, the North Reigns, 
it stated as follows: “In the 3rd year of Yung An. in the 7th month. on 
the day Chia Wu (August va 530), a comet appeared in the northeast 
sky near to the east of A, » | Me 1joris in the mornit 


‘ubits long, its color was perfect whit pe ence it moved to the northeast 


12, its tail was 6 
again and its tail was pointing to the southwest. On the day Ting 
Yeou (September 1, 530) the comet appeared in the northwest of v Ur- 

Majoris, then it was in conjunction with the sun in the morning. 
Jn the day Ken Tse (September 4) the comet ap peared i in the north- 
west in the evening, its tail was about one cubit long poi nting southeast, 


_ moved gradually to Libra. In the 8th month, on t 
ptember 23) the comet appeare d again and ~sadioarset on the day 
Kou Hai (September 27).” Hind identifi 1 this as Halley’s Comet. 


12. THe Comet or A.D. 607 
There were two records in the Annals of Sui. The one described as 
follows: “In the 3rd year of Ta Yeh, in the 2 21 nd month, on the day Ki 








100 days.” The other described as thus: “In the 3rd vear of Ta \ 
the 3rd month, on the day Sing Hai | \pril 4, 607), a comet was s 


607 ) 


Leo. It was visible about one vear, running nearly all over the z 


signs except Gemini and Orion.” The difference of these two observa: 
ions was that the one commenced in the 2nd month and the comet 
sible for more than 100 days, and the other commenced in the 3r 
ntl the comet was visible for about one vear. But both 
peared in Andromeda and disappeared in Leo. It is quite certai 
both cases it was Hallev’s Comet and the time of the first obser 
en in the Annal represented that of the perihelion on March 26, 607 


\1 ing: “In the first year of Chien Yuan, in the 4t] ntl 
he ong Se (A L\ 16, 760) a comet was seen in the east in \ries, its 
olor was white, its tail was 4 cubits long. It moved rapidly to 

e east, and passed through Pleiades, Hvades, Orion, Gemini, Canc 
Leo, to the west of Virgo. It was visible for more than 50 days 


Kai 
‘on 


ing 


sout 
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ugh Perseus and Auriga, and disappeared in Leo, for mory 


he west sky, it started from Andromeda and Aries and went 





~h value to the modern astronomical calculations. 


he return of Halle v's ( omet in 837 Was described in tl e \nnal 


let appeared near to a Aquaril, its tail was about 7 cubits long, point- 
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arch 13, 607), a comet was seen in Andromeda, it pass 


1 


eens 
o and Libra. In the 9th month on the dav Sing Wei ( October 2} 


, the comet was seen in the south, it again swept in Virgo and we 


ag 
It w 


is [HE CoMET oF A.D. 684. 


n of [lallev’s Comet in 684 described in Chinese hist 
le he Annal of Tang stated as follows: “In the first year 
Che, in the %tl onth, on the dav Ting Ch’ou (November 1! 
et like a half-moon appeared in the west sky.” Thougl 
not be traced at all, vet the date given in the Annal was \ 
o the perihelion of Halley’s Comet on November 26, 684. F 
re 


ubiemecki Theatrum Cometicum Halley’s Comet was seen bel 


: ] aL- aTe1 . hi; ¢ +] r : | a | : ] + 
i lel i@s 11Ke a Circular obyec \ out a tail, Which was simular 


14+. THe Comet or A.D. 760. 


met in /00 was described very cle 





nmelin has noticed that “Langier was able to identify the 
ions of 451, 760, and 1378 with confidence simply by the Chines 
rds.” This is the evidence that the Chinese history certainly g 


15. Tue Comet or A.D. 837. 
being a little confusion. It stated as follows: “In the 2nd year 


Cheng, in the 2nd month, on the day Ping Wu ( March 22, 837) 


to the west. On the day Ou Shen (March 24) it was seen in the 
hwest of a Aquarii, its rays were more brilliant. On the day Koel 
ut (March 29) it was seen near to B Aquarii. On the day Sing 
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Yeou (April 6) it moved west, its tail became 10 cubits long. poit 9 
little to south. On the dav Jen Siu ( April 7) it was near to » Aquaril 
out 20 cubits long and 3 cubits wide. On the day Koei Hai (April 8) 


it became longer and wider. On the d I. se (April 9) it appeared 
-to 5 Sagittari. On the dav I ( ua ( April 10) 3 
mg with two tails, one of which pointed to Libra and tl ther ulted 
3Scorpii. On the day Ping Yin (April 11) it appeared in Virgo, its 
tail united into one again being 60 cubits long and pointed to the north. 
im the day Ting Mao (April 12) it moved northwest, its tail ] | 
ythe east. On the day Ki Se (April 14 l to the hi 
f Hydra, its tail became 80 cubits lone the day Koei Wei (April 


it if le comet ye 1 mori os S ] ) ES ( ++ 
be an eve ig Ss s \ s u s s : e usua S€ 
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Why § ) l e Cone po ( ¢ 101 <€ S 
Nivier thought that the Chines ecor ce { ynets for 837, an ( 
st of these s Hallev’s s 105) Cromn n 
Mere ere ets 4 |] 











did ne et j : e confusio al ( 
12 Ol e des iS OT ( 
16 ( A.D. 912 
savs he ide1 | ( 12 S 
d's result f | ( SSAL ers s i 
vell and Cromme | ( ( ed position 
ad not be c ¢ e¢ ed 
In I 1¢ ¢ s - ft € - 
of Halley's Come 12 \ e Dynasties 
bed ple s follows 11 e 2 f ( | of | a 
Wnasty, in the 4th month, o ( Jen S \ LS, 9izZ)a et 
eared in the east of the eart Of Ivdi \) la Nia St \ 
15, 912) the comet appeare l » thre ¢ S Phe f1ven 
the Annal was two months ear] Cron ‘s comput 
n, but it is sure that the comet S ev s. The Western authorities 
have had the impression that the apparition of 912 has been found in a 
Japanese manuscript only, and they did om that this return of 
lalley’s Comet was properly recor lec e \ ese SLO 


_The Annal of Sund described as follows: n the 2nd vear of Tuan 
\ung, in the 7th month, on the day Ou Tse (August 13, 987). a comet 
ippeared in the west of Gemini, its color was bluish white and its tail 
Vas gradually incre asing. It Was seen in t] } -+] ¢ 





in the morning, 
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irely Halley’s. 


{ 





> Uvservations of Halley s Comet in Chinese Histor, 


10 days later it was seen in the northwest in the evening. It 


} 


1 through Bootes and disappeared near the star y Virginis, whence 


met was visible for 30 days.” The record gave that the comet 
morning star on August 13, and 10 days later it became an eve- 
tar. It seemed that the comet would pass the perihelion on Aug- 
, which was 10 days earlier than the computed date on September 

However, the perihelion passage could not be identified exactly, 
e comet, which was seen in the period given by the Annal, was 


18. THe Comet or A.D. 1066. 


return of Halley’s Comet in 1066 was well known in the Euro- 


1 history. But the Chinese history described the observation of this 


met with great care, as the Annal of Sung stated: “In the 3rd year 


pe 


‘h’ih Ping, in the 3rd month, on the day Ki Wei (April 2, 1066), a 


‘omet 


1e 





whose tail was about 7 cubits appeared in the east sky in Pegasus 
morning, its tail was pointing to southwest to the star a Aquarii 


he comet then moved rapidly east, when it was close to the sun, it be- 


“alnie¢ 


e 


nvisible. On the day Sing Se (April 24) the comet appeared in 


northwest in the evening without a tail, and it moved again east 


was a white vapor about 3 cubits wide across the pole star to 


io whose ends could not be seen near the horizon. On the dai 
Wu (April 25) the comet appeared again with a tail about 10 


\uriga. The white vapor was across the heaven passing throug! 








long and 3 cubits wide and it pointed to the northeast sweepin 


‘mini, Leo, Virgo, and Scorpio. On the Koei Wei (April 26) 


“An 
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et 


qe: 


the different appearance, the record took it as a new star, since in the 
\nnal 


ain appeared in Orion. In the 5th month, on the day Ting 


vhose tail became 15 cubits long appeared with the vapor like a 
| flour, whence it passed through Pegasus into Hydra. After 67 


disappeared.”” Hind was the first t 


11 
LI 


comet and the vapor all 
with Halley’s Comet. 
19. THe Comet or A.D. 1145. 
1145 return, which took place in April and May, was not s¢ 
The Annal of Sung again described as fololws: “In the 15t 
ma | 


4 


Shao Shion, in the 4th month, on the day Ou Yin (April 
1 comet was seen in the east. On the day Ping Chen (May 1 


n= 


¢) 


25) the comet became a new star with bluish white color. On 
y Jen Siu (May 30) it was seen in Hydra. In the 5th month, on 


Ting Hai (June 24) the comet disappeared.” The first appear- 


»f this comet was in April 26 which was then seven days after the 


ne 
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lion passage of Halley’s Comet. When the comet was seen in 


of Han the new stars were always mixed up with the comets. 


20. Tue Comet or A.D. 1222. 
apparition of Halley’s Comet in 1222 could not find a clear record 
pean history. In Chinese history there was a record which de- 
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scribed very well in the Annal of Sund: “In the 15th year of Chia Ting, 
in the 8th month, on the day Kia Wu (September 25, 1222), a comet 
appeared in Bootes, its tail extended more than 30 cubits and its body 
as seen like Jupiter, whence it passed through the Vir 


Lill, 


in, Scales, and 
Scorpion, disappearing near Antares. It was visible for two months.” 

the European history a star of the first magnitude with a tail 
recorded so far. 


Was 


21. Tue Comet or A.D. 1301. 
The return of Halley’s Comet in 1301 shows the superiority of Chinese 
records again. The Annal 


yf Yuan described as follows: “In the 5th 
ear of Ta Te, in the 8th month, on the day Kang Chen (September 
16, 1301), a comet was seen like the star Procyon in Gemini, 24° 40’ 
from the star pw, its color was white and its tail was about 5 cubits long 
xtending straight to the northwest. It swept in Ursa Major and passed 
through y and x Ursae Majoris, reaching the Northern Crown. whence 
it moved near to the star » Ophiuchi. In the 9th month, on the day I 
Chou (October 31, 1301) it disappeared. The comet was visible for 
46 days.” There is no doubt that the \nt i described certainly the 
pparition of Halley’s Comet. Olivier says that in 1301 the comet was 
: brilliant object, visible for six weeks, and observed in both China and 
Europe. 


22. Tue Comet or A.D. 1378. 


The return of Halley’s Comet in 1378 was described in the Annal 


f Ming which was also mixed up with the new stars. The Chapter on 
the New Stars of this Annal stated as follows: “In the 11th year of 
lung Wu, in the 9th month, on the dav Kia Siu September 26, 1378) 


new star was seen in the northeast of Auriga, its tail extended more 
an 10 cubits, sweeping the head of the Great Bear and the tail of the 

nis and moved int 
Jphiuchus. In the 10th month, on the d Ki Wei (November 10, 


1378), it disappeared in the cloud.” This record described the appari- 





ear. It passed through the star » Draconi 


m of Hallev’s Comet very clear. I wonder why the European auth 
ies never mentioned it at all. 


23. THE Comet or A.D. 1456. 


The Annal of Ming again described the apparition of Halley’s Come 
in 1456 as follows: “In the 7th year, in the 4th month, on the day Jen 


Siu (May 7, 1456) a comet was seen in Aries. its tail was two cubits 


mg pointing southwest. In the 5th month, on the dav Koei Yeou 
t Tse (June 22) the comet was seen near the head of Hydra, its tail 
eng about 9 cubits long swept the sickle of Li On the day Kia Wu 
June 28) the comet was seen near the heart of Hydra, its tail being 
about / cubits long swept Leo Minor 


June 7) the comet increased in length about 10 cubits. On the day 


, and moved to southwest. In the 


6th month, on the day Jen Yin (July 6) the comet went into L.eo, its 


i 


‘ail was about one cubit long. In the 12th month, on the day Kia Yin 











s Comet in Chinese Histor) 


14, 1457) the comet appeared again in the Hyades, it moy 





southeast, whence its tail lly increased. On the day Koei H 

January 23) the comet disappeared.” Before 1456 in Europe ther 
is no complete record about the observation of the comets, the Eur 

pean history often gave a misleading idea of the orbit. Langier. Pinger 
nd Hind were able to identify the returns of Halley's Comet with cer. 
inty simply by the superiority of the Chinese records. 

Comet oF A.D. 153 

met in 1531 was described in the nnal 


Chia Tsing, in the 6th leap month, on tl 





met appeared in Gemini, its tail bei 
bout one cubit long swept in Ursa Major. When it was in Crater it 
| became 7 cubits long, running to Leo and sweeping Coma, when 


noved to the southeast of Spica and passed through the star ¢ Vir- 


einis. It was visible for 34 davs.” The path of the comet under t 
egs of the Great Bear and the Hair of Derenice was determined | 
\ 1 al l‘'racastor | Ss was e first apparition used by H 
Cr "4 cst r . 3 )? 


£9. HE CoMET oF A.D. 1607. 


e Annal of Ming also recorded very plainly as follows: “In 


5 r of Wan Li, in the 8th month, on the day Sing Yeou ( Sept 





71, 1607) a comet was seen in Gemini, its tail pointed southwes 
oved northwest. On the d len Wu (October 12, 1607 
ssed through Scorpion | disappeared near Antares.” 
L’ Astro showed the path of the comet through th 
2S Ol e Great Bear, Lootes, Serpe s, and ( phiuchus. he chang 
e length and directions of the tail was also indicated. The orbit 
is determined by Kepler. This was the second apparition of the ¢ 
eV. 
26. Tue Comet or A.D. 1682. 
1O82 the oreat [1 @lish istronomer Halley found the orbit of t 
comet in that year to be nearly identical with those of the comets it 
1607 1 1531 and he also found that the comets appearing at sin 


tervals in 1456, 1301, 1145, and 1066 were the same comet. He the 
t ‘10d. This was the first periodic comet ever determined 


so Halley's name was given to this comet. The famous discovery cou 





e found in any textbook. The Chronicle of Kiangnan gave a 
iccount of this apparition, and stated as thus: “In the 21st year 


Kang Hsi, in the &th month (September, 1682) a comet was seen it 


the west sky in the evening.” After the sixteenth century the western 
stronomy was rapidly improved, while the Chinese remained station- 


1 


ir) (he students paid the whole attention to the literatures for th 
‘ompetition of the civil examinations during Tsing dynasty. However. 
we could find the records of astronomical observations in the chronicles 


4 . hue 
1X local cities, 


1 
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ut those were very simple. 




















fation- 
or th 


wever, 


ynicles 








In the Chronicle of Tsin 
‘s Comet in 1759, 
Lung, in the 3rd m¢ 


‘visible for more 








the tail, there was no indicatio1 


to find a statement 


Nanking 


ng the Shanghai 


ording as follows: “In 

net Ss seen and he € 
cht Though the author « 
n1 heories \ all < | ( 
e act occurrence taking 
let Hallev’s Com 


ronomers the future return 
Cowell and Crommelin have 


detern 





nly two and a half days fron 
tum in 1986 they have pred 


hows the perihelion to be on 


rononey 1916). The e\ 
eit to our next generation 


66 Yen Cui 


HANG, SoocH 


ined the time of 


e Wh 


ut ) Hall O¢€ 
the Chronicle of Lou Hsuan 
28. THe Con I 
| He ( Tn of Halley s Come 1835 
| Herschel’s Outl f . 
ese in 185] Phe Ch ( f SI 
e come Vas seen then 
20. Tue Comet 
e latest return of Halley's ( 
oe about seventv-four and a half ve 
vitnessed by the write en | 
Wisconsin and took a general cours 
stock who was the dire ) yf Was 
(a1 idua Scho 1 of e Univers 
w the comet wit a 0 50 
the planet Venus s ng b ( le 
Is On Mav 17 ( morn 


in the ( 


Rail Va 


TS TE 
I (Ch 
] iC é€ 
= 
lasa ( i 
( 
1 
Ss nis 
- 1 
Ot Lalie¢ - 
omputed 
¢ “4 
the ye TIN 
nthe actu 


icte d in 





lion passage in 


201 


] 4 1 - et 89 
record of the re l 


| Ss was also recor ed 
). 1835 
s des ed in eve detall 
Was translated O 
‘M isuan sO ent ed 
) 19] ) 
10 as ie sho S Y l 
1835. It was fortu 
~ le n ie | ers iT 
S ) \ ( rotess 
Observatory and the Dean 
> 
€ evel 2 OI May 13 
oO s. It was i1 esting to 
¢ et Was as brig! 5 
s exten r like tl 
21 e earth pass 1 thro ol 
earth. It is very in- 


Yane, the cit 


Nanking, 





e veal Mav, 1910) a 

ce weaving on the same 

{ AL A ire TO ( USl )~ 
1 ] 

. S 1e O » TeC qd 


) ] INH 
Culations Of the as- 
et in 1986 will be certai 
} t rent — 
é € el1on with great care, 


1910 differing 
rved time. This next ri 
uary while Moulton’s ficure 

ulton’s Introduction to As- 
pparition, of course, will be 





ne of the perihelion. 














n conjunction with the moon 5 
Saturn will be 1 ng ect in eastern Capricornus, Quadrat 
th respect ccur on May 19 at 7:00a.m., C.S. S, 
he latter pa Saturn will be near the meridian sunris¢ 
liameter will be about 15 seconds of arc, and tt 





Planet Notes for May, 1934 


By CLIFFORD E. SMITH 











































Sun will move, with an apparent northeasterly motion, from the cer 
the constellation Aries to the ce 1 part of the constellation Taurus 
Its sition on the first and last days of the month will spective] 
R.A. 2" 30", Decl. +14° 48’; and R.A. 4°29", Decl. +21° 47’. 
henomena of the Moon will occ as follows: 
Last Quarter May 6at 1am. C.S 
New Moon °° 7 AM. é 
First Quarter 21 9 A.M. 
Full ‘Moon 28 P.M a 
Perigee 2“ 8PM 5 
Perigee 30 1 pM . 
Apoge ig “ Z2P.N “i 
‘ury will be moving with an apparent easterly motion from the easter 
art of Pisces, across Aries, to the eastern par Taurus. On the first of ¢ 
nth its R.A. will be 1"41™, and its Decl. will be +-8° 35’, and it will rise abo 
rty minutes before the sun. During the first part of the month its distance fr 
the rth will be about 120 million miles, and its apparent diameter will be about 
5 seconds of arc. Superior conjunction will occur on May 12 at 11:00P..1., C.S.T 
\ nd of the month Mercury will be an evening star setting about an hour 
d If after the sun. Its position at the end of the month will be R.A. 5°50", 
D 25° 36’, and its distance from the earth and its apparent diameter will | 
100 n miles and 6 seconds of arc, respectively. Mercury will be in conjunc- 

















h Uranus on May 1 at 8:00 a.m., C.S.T. (Mercury 1°2S.); it will be 
with Mars on May 8 at 6:004.m., C.S.T. (Merc oS: 
May 13 10:00 a.m., C.S.T., it will be in conjunction with t r 
4°9S 
s will continue as a morning object in sing ab 
re the sun. Its apparent mot luring this period will be from the wes 
stern part of the constellation. The distance of Venus ifr the 
[ about 75 to about 95 millior iles; the corresponding 
t diameter will be from 21 to 16 seconds of arc, respectively. C 
the moon will occur on May 9 at 6:00p.m., C.S.T. (Venus 5°8S.) 
will be too near the sun in apparent position to be of rest since con- 
the sun will have occurred in April. By the end he mont 
Mars will rise about a half hour before the sun 
{ tt in Virgo about five degrees nort 
Spica. nth it will be on the meridian about 9" 30 





period will 


be about 40 seconds of arc. It 
tt 1:00 a.m., C oe 


luring this 


liameter 
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jistance ft the earth will be about 920 iles. Co ion v th 
noon will occur on May 6 at 11:00 p.m., C.S.T. (Saturn 2°5S.). 
} 1 


Uranus will be in eastern Pisces, thus during the middle of the month it will 
rise about two hours before the sun. Its apparent position, therefore, will be too 


for it to be of interest. 








> will be an evening object about thre r four degrees east of p Leonis. 

a east will occur on May 31 at 1:00 p.m., C.S.T., thus, at the end of the 

‘i tune will set about midnight. Its distance from the earth during this 

e about 2800 million miles and its rent diameter will be about 23 

Is of arc. Conjunction with the moon will occur on May 22 at 7:004.m., 

S.T. (Neptune 3°5.N.). The position of Neptune during the middle of the 

nth will R.A. 10" 46", Decl. +-8° 49’. 
OCCULTATION PREDICTIONS 
(Taken from the American Ephemeris. 
OccULTATIONS VISIBLE IN LONGITUDE +72° 30’, LatitupE -++42° 30’. 
M MERSION —_— 9 9———EMERSION—— 

| 


Green- Angle E 
wich from 
‘hey a N 





h I h i m ° 

av il ™ Sco 3.0 2 45.0 0.9 -+1.0 98 3 51.4 0.9 0.2 302 

8 263 B.Aqr 6.1 7 22.8 0.3 LS 89 8 16.9 0.5 +2.1 214 

20 X Cn 6.2 0 308 vA 0.0 64 1 11.0 0).7 3.6 359 

21 18 Leo 5.8 + 0.1 0.9 0.4 53 4+ 25.9 0.7 3.0 3 

21 19 Leo 6.4 4 28.9 0.1 i 85 > i723 0.4 2.0 330 

25 75 Vir 5.6 23 37.6 1.7 1.3 88 0 35.3 0.4 l3 de 

C 29 134 B.Sco 64 6 33.4 13 +0.4 4] I Zhck 2.0 20 323 

be in 30 163 G.Oph 6.3 2 15.9 1.0 1.3 84 3 21.5 10 +0.6 288 

a in 30 X Sgr 44 4 21.6 1.9 1.4 53 3 21.8 16 —0.4 310 
Suni 2.1 2 ] 5 l +_() 


31 o Ser 
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LTATIONS VISIBLE IN LoNGiTUpE +91° 0’, LatirupEe +40° 0’. 








M 9 25 Psc 62 8 558 0.0 +18 58 9 54.3 0.4 1.7 244 

21 +18 Leo 5.8 3 444 1.1 Ls 7 0.1 25 Sav 

s 21 19 Leo 64 4 268 0.5 1.6 104 0.1 Zi Sis 
. 21 R Leo var. 4 384 0.2 19 128 0.0 18 292 
; | 29 134 B.Sco 64 5 55.3 Ya 12 49 1.8 14 32 
¥ 30 =X Sg 44° 3 488 12 +14 79 1.1 0.4 292 
30 10 GSgr 57 8 324 2.3 4 130 0.8 0.7 212 

31 o Se 2a 4+ 18.3 0.9 14 79 2 he 0 27 





. Variable Stars 
mip Monthly Report of the American Association of Variable Star 
9" 30 


Observers for February, 19354 





iB - 
yaren . . » 
: welcome several new observers to Mr. R. W. 
serving with a 6-inch le reflect 1, Florida, Mr. Adrian 
ison, with a 5%-inch ref: at Monticello, Arkansas, Mr. J. H. George, 





refractor at Bay City, Michigan, and Mr. N n Humes, with a 


r at Attleboro, Massachusetts. Mr. G. B. Lacchini has been trans- 





Turin to Trieste, Italy. At Trieste he has the use of a 10-inch re- 
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8 11.01 
1 
1/ 
( 


11, 
| 
443 114R 
449 11.2 ( 
1 450 113R 
h 454 11.6 
454 11.4 
a 457 11.68 
459 117 ( 
459 11.5 Ry 
404 11.6 Ht 
464 11.6 
470 11.3M 
471 11.2 Pt 
474 112M 
1 477 11.38 
! 10.9 





\ BLE STAR OBSER\ Ns Ri 
BSI ‘s REcEIVEn D . EB , 1934. 







s. J.D.Est.Obs. J.D.Est.Obs. J.D.Est.Obs. ID Est. I.D.E t 
- J.U.ES IDS. « -lust.Obs 


0 CET o CI 


4+~ 4. 


88Ch 457 41C 

85Ch 457 41] 

84En 457 42R 

8.4Ch 458 41R: 
77¥Fn 458 42C 

8.0 ¢ 459 46 Ah 
7.8 ( 459 3.6 Hb 
7.4Ch 460 46 Al 
y 

7 

7 

/ 

4. 


mune 
To 4m 
ved 
be de 
SF 
uo + 
an 
Sr 





J 
ee 
b 
x 
x 
= 


4. 

BAT 469 3.8R 
48 Ah 469 39 Hf 
5.5 Je 46! 3.8 \W\ 
48Si 471 3.8Pt 
48Bq 471 38S 
48 Ru 471 3.8 Sk 
20Sq 472 35M 
5.7 Mw 472 3.7 Hi 
5.1 Ah 472 3.77 Wd 
44Cy 472 39M 
44]o 472 4.1SR 
48Rhb 473 4) 
44Bd 473 401 
43Bd 474 4M 
43Bd 475 4.1SR 
4.4 Ne 477 4.1SR 
4.3 Fn 4+/ SR 
41Cy 478 3.7Sf 
4.2 Ii 478 3.8 Be 
4.3 Ri 479 37W 
4.6 Sy» 479 40 Hb 
4.2 \M 
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() s 

\ CET 
474 11.2 Fd 
474 11.2 My 
481 11.3 My 
Y Per 
032043 
BS. 93°C 
423 10.0 Ch 
440 10.2 Pk 
445 10.0 Sq 
454 10.3 My 
458 10.3 Ra 
4600 9.7 My 
462 O8To 





25124 
385 11.0 Ch 
413° 98Ch 
427 86En 
454 84 WO 
458 83 WO 
461 8&5 Mw 


SIABLE S 


ST OBs 


- J.D.Est.Obs 


W Er 

040725 
398 13.9 Ch 
418 13.4 Ch 
454 11.8 Me 
462 10.6 Jo 

T Tau 


041619 
414 10.7 Bm 
R Tau 
042209 
39¢ 13.5 Ct 
414 13.3 Bn 
418 13.2 Cl 
445 12.8 Hi 
452 12.4Br 
453 12.2 Ar 
454 12.0 Me 
454 11.9 Hi 

456 12.1] 

437 12.0 Ar 
460 11.7 Hi 
464 10.9 Hf 
464 10.8 We 
465 11.2 Hi 
466 12.0 Md 
469 10.9 Hi 
476 10.1 Hf 
476 10.0 Pt 
478 9.4Bd 


W Tau 
042215 
376 10.2 Al 
396 10.6 Ch 
418 10.4Ch 
440 10.4 Jo 
447 10.2 Be 
448 10.3 L 
449 10.1 Cy 


449 10.2 Jo 

449 99 Bd 
452 99Bd 
454 10.2 So 
454 99 My 
455 9.9Bd 
459 10.1 Cy 
460 9.5 My 
460 9.9 Fd 
461 10.2 So 
470 9.4 My 
473 10.1 Mw 
474 10.3 Fd 
474 9.6 Mv 
476 10.1 Pt 

477 10.5 So 

480 10.3 Bd 
481 9.3 My 

S Ta 
042309 


396 13.6 Ch 


J.D.Est.Obs. 


S Tau 
042309 
414/14.3 Bm 
445[14.0 Hi 


436 14.2L 
476712.0 Pt 
T CaM 
043065 
398 9.0 Ch 
414 93C)1 
421 9.5Ch 
440 97 To 
454 10.6 Gh 
455 10.0 Jo 
462 10.8 Wd 


476 11.4 Pt 
478 12.2 Ra 
RX Tat 
043208 
418 13.5 Ch 
447 12.3 Be 
448 1241 
454 11.1 Bd 
455 12.2 WO 
457 12.1 WO 
460 12.3 Fd 
462 12.1 Rb 
474 12.4Fd 
479 11.3 Bd 
R Ret 
410 12.1 En 
412 12.1 Ht 
416 11.4 Bl 
418 11.8 Ht 
421 11.6 En 
424 11.0 Bl 
27 11.2 En 
431 10.6 BI 


435 10.4 Ht 


444 10.2 Ht 
448 99Ht 
455 9.0 Ht 
461 8.5 Ht 


X CAM 
043274 


398 7.8Ch 
421 7.9Ch 
427, 8.0 Ch 
440 96To 
449 10.7 Cy 
451 10.9 Me 
454 10.9 My 


456 11.7 Me 
459 11.6 Cy 
462 11.9 Wd 
470 12.7 \e 
474 12.6 My 
476 12.6 Pt 
479 13.1 Me 


J.D.Est.Obs. 
5.4 CAM 
043274 

481 12.9 My 
R Dor 
043562 

410 56En 

412 5.: 

416 5.7 

418 5.6 Ht 

4?1 56E 


431 0. 
435 5.7 Ht 
4445.6 Ht 
448 5.6Ht 
455 5.6 Ht 
461 5.5Ht 
R Cae 
043738 
410 81En 
412 Ht 
416 Bl 


Come Sis SG 


445 
456 8. 


461 


410 7.5En 
412 
416 
418 


14 

7 

7. 

15 

7.8 
421 7.7En 
424 78Bl 
$27 7.7 En 
429 7.9Ht 
431 78Bl 
437 7.8Ht 
445 78Ht 
456 7.5 Ht 
461 7.3 Ht 


V Tau 
044617 
396 13.2 Ch 
418 12.0Ch 
445 10.0 Br 


451 9.7 Bd 
455 90Bd 
456 9.2 iL, 

476 9.0 Pt 
480 9.3 Bd 


> American Association 


R Ort 

045307 
398 9.5Ch 
418 9.3Ch 
447 96 Be 
448 9O7L 
449 96 Cy 


454 10.4 WoO 
457 10.1 Sf 
458 10.2 WO 


461 O98 Cy 
466 98 Mad 
472 98Md 
482 10.5 Md 
R Lep 
O4A55TA 
398 78Ch 
417 9.5Ch 
434. 9.7 Ch 
442. 80 Pk 
445 9.3Sq 


448 10.0 Je 
449 8&7 To 


449 85L 


453 86To 
454 90 Wd 
455 8.6 Me 
456 84To 
456 96Pa 
457 9.7 Te 
458 9.3 Ko 
458 9.6Ra 


459 10.0 Hb 
460 8.3 Pk 


460 9.4Meg 
460 8.7 Fd 
462 8.3Jo 
462 9.4Pa 
469 95 Te 
469 96HE 
476 8.1 Pt 
479 9.5So0 
486 8.0 Hb 
V Ort 


413 11.6 Ch 
414 11.2 Bm 
416 11.4 Bl 
421 11.0 En 
424 11.0 Bl 
10.9 En 


107 
ba PY 


ERVATIONS RECEIVED DurING FEBRUARY, 1934, 
J.D.Est.Obs. 


J D.Est.Obs. 
T Lep 
050022 

431 10.4 B} 
440 OT 
449 OT 
454 10.0 W 
454 89 W 
456 Sg] 
457 On K 
457 Q5 \ 
438 89B 
462 Sew 
462 87] 
469 8&8 Hi 
A7¢ 9.0 P+ 
S Pr 
050848 
416 13.3 By 


+18 13.3H 


427[12.9 En 


445/134 He 
4611134 Hi 
R A 


050953 
396 128 Ch 
414 126C 
421 11.8C 
445 11.0Br 
11.2 Ar 
448 113 Li 
11.1 Ar 
11.2 Bd 
10.9 Ar 
10.8 Ar 
10.8 B 
10.7 Me 
10.0] 
10.8 Ar 
10,7 Ar 
10.6 Li 
11.8H 
10.5 Ra 
479 99] 


FPORRRBNASRO 
MI GO SI 4 HD Go . 











97 10.5 En 
429 10.5 Ht 
431 10.2 Bl 
437 10.2 Ht 
445 9.5 Ht 
4 94Ht 
1 00H 
SA 
052 34 
1021 
412 10.2 
414 10.2 C 
417 10.4C 
423 10.6 ¢ 
77 1 { 7 
$2Z/ 1U.4 4 
440 O87 
440 9.1 Pk 
445 9.1 Pk 
447 94B 
‘ QO?7T 
("1101 Dd 


469 88 Pk 
474 9.2 My 
475 99B 
476 10.1 Hf 
476 9.0 Pt 
477 10.7 So 
478 10.0 Ra 
479 10.0 Ke 
481 9.0 My 
W Avr 
052036 
396 13.7 Ch 
446 13.8 Hi 
49 13.5L 
451 13.6 GC 
452 13.6 Br 
453 13.9GC 
433 13.4B 
434 13.9GC 
455 13.6 Hi 
460 13.6 Mg 


RIABLE STAR OBSERVATIONS RECEIVED DurING FEBRUARY, 


J.D.Est.Obs. J.D.Est.Obs, 
W Avr T Ort 
052036 053005a 053005¢t 

479 12.5Kg 456 10.6 Jo 


1 

S Orr 456 10.0L 4 
4 

4 


J.D.Est.Obs. 
AN On! 


J.D.Est.Obs 


052404 456 9.9 Me 
398 &88Ch 456 9.7SR 
414 9.0Ch 57 98Cy 4 
426 9.0Ch 457 10.0Ko 4 








447 10.2Rb 457 10.0So 4 4A 
449 10.1 Rb 457 9.4Ar 45: R 
449 94Jo 457 9.7HE 4 1.2 At 
453 94]Jo 458 10.0B : 11.7 Wd [ 
454 10.1 Rb 458 10.0K 463 11.2 Ar 053 
456 9.5 To 458 97Ar 641174 1 ™ 
456 10.0Bd 458 10.3 + 414[13.3 Ch 
456 961 450 97 Pi 72117 Wd 449 13.9] 
457 10.2S 459 10.0 Jo We is 3 453 13 
458 10.2R 460 99M 7 7 I 7Ol 127 Pt 
45 98B 461 9.7So j W Su 2 
459 96To 1 95 Ar > 4 054 
461 10.2 Rb 161 9OHE (0) ).7 ( 
16110.2So0 461 9.8W 8 412 9.7 ( 
462 10.1 Rb 462 9.77 1 ( 4] 9.7 | 
474 97B 462 99OHFE 4() | [75 97 Ci 
$76 10.1 Pt 463 9.7 Ar 4 7 My + nds V7 
77 10.4So0 464 10.0 To 35 7 J 47 10.4B 
[ Ort 464 96H 460 1M 8 9.7] 
053005a 464 96Wd 462 9.5] +49 ( 
396 10.2Ch 467 9.9Ar 74 ¢ { 449 97L 
399 10.5Ch 469 10.0 Hf 476 10.21] 451 10.9 Me 
412 10.5Ch 469 9.7SR 478 10.5R 151 10.6 Pt 
418 110Ch 470 98My 481 94M 452 10.8 Pt 
421 11.3Ch 470 9.9 Me RR 52 11.0B 
426 11.4 Ch 71 10.0 Pt 05332 452 10.7 Bi 
427 11.8Ch 472 10.0SR 414 128B 452 10.8 Me 
440 99Cy 472 99Me 445 12.3B 153 10.7 Me 
448 11.2Ar 472 9.7Pt 449 11.2] 453 10.3 Cy 
448 11.3L£ 472 9.8Wd 451 12.1 Me 153 10.3 C 
449 10.1 L 72 99HE 452 12.5M 3 10.3 By 
449 10.1Cy 473 O8HE 452 13.0Br 453 11.8 Mg 
449 10.5Jo 473 99 Pt 453 12.2Cy 453 10.4B 
449 10.7Ar 474 9.7SR 453 12.3M 453 10.9 Pt 
451 10.0Ra 474 10.2 My 454 13.0M 454 11.0 WO 
451 96Hf 475 10.0SR 454 12.1W0 454 10.9 Me 
451 10.4Me 475 10.1 Me 455 12.7 Me 454 10.4By 
451 10.4Pt 476 98Pt 456 11.2 Me 454 10.3 Cu 
452 10.4Pt 476 10.0B 456 11.5SR 455 10.4 By 
452 10.0Me 477 10.4So 457 11.4Wp 455 10.2 Cy 
453 10.0Me 477 10.0Pt 458 11.9W0O 455 10.8 Bd 
453 10.4Pt 477 9.7SR 461 12.2Wa 455 10.9 Me 
453 99Cy 478 10.0Hu 461 12.3 Wp 455 10.9 Pt 
453 10.3Jo 479 98Wd 470 11.2 Me 456 10.9SR 
453 98Ar 479 10.0Me 472 11.6 Me 456 10.9 Me 
454 95Ar 481 9.6Wd 472 11.6SR 456 10.4 Cy 
454 97Wd 481 9.7 My 47411.8SR 456 10.2 By 
454 99Me 481 10.0 Pt 475 112SR 457 10.4Cy 
455 99Me 481 9.7SR 475 11.6 Me 457 10.7 Sf 
455 10.1 Pt 482 10.0SR 477 121SR 457 10.3 Wp 
455 9.9L 482 10.2 Pt 479 124Me 457 11.0Ko 
455 9.7Sx 485 94SR 481125SR 457 10.7 Ar 
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1934. 
J.D.Es ~ 
1 
ot I 
054319 


PK 
— 
“MIS 
wh 
= 


wie oho 2) 


ntti 


»~Ahtphhbparh & LD 
fe fe Go a i 


460 10.8 Bd 
461 II 6 Wp 
461 10.7 Wa 
46? 10.6 Who 
1462 10.7 Wa 

5 10.5 Wa 


, 
42 SKK 
aS af 
-4 4 

4 1 S 

474 ] \f 
175 10 SR 

475 103M 

47 
4°79" - D 

thd 4 
477 a& 

w// / 

478 )Bd 

479 11.0W 

479 M 
479 i 

481 10.6 SR 
482 10.6SR 

482 4: 

485 10.3SR 
487 3 By 

~ \ 
=4227 

412[13.1 Ht 

416[13.1 Bl 

427 13.1 En 

445 13.1 Ht 
456 12.7 Ht 

461 12.4 Ht 

Z Tav 
054615 

396[12.8 Ch 

414 13.8 Bm 

449 13.7 L 

| TAv 


054615c 
396[12.8 Ch 
419 13.6 Ch 
449 14.0L 

R Cor 

0540290 


412[13.0 Ht 
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VARIABLE STAR 


J.D.Est.Obs. 


N COT 
0541020 
416 13.0 Bl 
418 13.5 Ch 
27[13.0 En 
445[13.0 Ht 
461/13.0 Ht 
t ORI 
054907 
443 0.6 Lt 
456 0.8 Lt 
474 OS8Lt 
U Or 
054920a 
396 6.8 Ch 
412 6.5 Ch 
421 6.6Ch 
433 6.0 Ch 
440 5 To 
444 7.2 Ah 
445 6.6Sq 
448 6.6Kp 
448 7.0A 
448 6.6 Je 
449 68 Jo 
449 7.0 Ah 
449 4Kp 
450 0 Bd 
451 7.1 Hf 
454 Kp 
454 5 Bd 
454 7.2 Me 
455 69Kp 
455 7.0Sx 
456 5 
456 8 Kp 
456 68 To 
457 6.6 Je 
457 69 Ah 
457 7.2Ke¢ 
457 7.0 Kp 
457 7.3Wd 
457 7.3Hf 
458 7.0B 
458 7.6Ra 
459 7.1 Ah 
460 7.2 Ah 
460 6.7 Bd 
462 7.1 Ah 
462 7.0Jo 
462 7.4Pa 
462 7.2 Kp 
463 7.2 Kp 
464 7.2Kp 
469 7.5 Kp 
469 7.6Je 
469 74Hf 
472 7.0 Wd 
472 7.2Hf 
472 7.3K¢ 


Monthly Report of the 


J.D.Est.Obs. 
U Or! 
054920a 

475 7.6 Mw 

476 7.6 Pt 

479 7.5Kg 

479 8.1Mc 

480 7.8 Bd 

481 8.1Wd 

486 76 Hb 
UW Ont! 


054920b 
475 11.5 Mw 
V Cam 
054974 
398[13.6 Ch 
421 14.0 Ch 
444 14.9L 
454[13.2 Me 
476 12.6 Pt 
Z AvuR 


aaa 


413 8. 
416 7. 
418 8. 
424 7, 
asi 68? 
435 8 
444 9.5 
448 9. 
456 9.9 Ht 
461 10.1 Ht 

X 


396 8 
401 


99999 


= 
=) 


WO RYO MONO? 


NOOO ows 
| 


o 
ao 


454 


—_ 


J.D.Est.Obs. 


X AuR 
060450 
476[12.2 Pt 
V Avr 
061647 
398 12.4Ch 
422 12.0 Ch 
455 12.0 Me 
457 12.8 So 
460 11.7 Mg 
461 12.0So 
477 12.0 So 
V Mon 


061702 
422 12.8 Ch 
459 11.1 Jo 
476 11.5 Pt 

U Lyn 

063159 
451 14.0GC 
455 14.0GC 
461 14.1 Wa 
461 14.2 Wp 


R \on 
063308 
398 12.9 Ch 
402 13.2 Ch 
425 12.7 Ch 
429 13.2 Ch 
454 11.8 Mw 
455 11.2 Jo 
Nov Pic 
063462 
410 86En 
413 8.7 Ht 
418 8.7 Ht 
421 86En 
424 8.7En 
427 8.7 En 
430 8&8 En 
432 8.7 Ht 
437 8.7 Ht 
444 8.7 Ht 
448 8&8 Ht 
455 8&8 Ht 
461 8&8 Ht 
S Lyn 
063558 
398 13.0 Ch 
422 10.8 Ch 
451 9.5GC 
454 9.2 My 
455 9.7 Jo 
457 9.5 Sf 
459 9.3 Jo 
460 9.4 My 
460 98 Ry 
474 98 My 


481 10.0 My 


J.D.Est.Obs. 
X GEM 
064030 

443 9.2 Bn 

450 9.5 Bn 

453 93B 

453 10.1 Cy 

453 9.2 Me 

456 9.0L 

457 94Ma 

457 96H 

458 9.9 Bn 

458 4 2 Ra 

459 3 To 

473 10 4 Hf 

474 10.4B 
Y Mon 
065111 


398[13.7 Ch 


454 12.0 Mw 


455 11.8 L 


456 12.7 Jo 
457 12.3 Ma 
476 10.4 Hf 
X Mon 
065208 
455 8.0Jo 
457 8&2Hf 
458 8.0 Ra 
459 7.8Jo 
462 78 To 
462 82Wd 
472 7.2Hf 
R Lyn 
065355 
398 7.9 Ch 
476 8 3 Ch 


450 10.0 Bd 
454 9.3 Bd 
457 10.5 Ma 
460 98 Bd 
473 10.3 Hf 
RS Gem 
065530 
455 11.8 Jo 
456 11.9L 
456 12.1SR 
$57 11.5 So 
457 11.5 Ma 
459 11.5 Jo 
470 11.8 Me 
472 12.1SR 
474 12.1SR 
477 11.8SR 
481 12.1SR 


V CMr 
070109 
398 9.6 Ch 


422 11.0 Ch 
450 12.5B 
454 12.6B 


American Association 


OBSERVATIONS RECEIVED DurING FEBRUARY, 


J.D.Est.Obs. 
V CMI 
070109 

455 iz. L 
464 12.8 Hf 
464 12.7 Wd 
474 13.1B 
R Gem 
070122a 
398 7.8Ch 
402 7.5 Ch 
417 7.2Ch 
422 69Ch 
432 6.6Ch 
440 6.8 Rb 
447 6.7 Rb 
448 68 Ah 
448 7.3TJe 
449 64Ra 
449 6.7 Rb 
449 7.1 Ah 
449 7.0Jo 
451 7.0Je 
451 69 Hf 
453 7.2Jo 
454 7.0Wd 
456 68Rb 
456 7.2Jo 
456 6.6L 
457 7.0 Hf 
457 69Ah 
458 65Ra 
458 7.1B 
459 7.0 Ah 
459 6.9To 
460 7.1 Ah 
460 7.2Fd 
461 68Sh 
461 68Rb 
462 7.1 Ah 
462 69Wd 
464 68Sh 
464 7.0 Rb 
469 7.0 Rb 
469 7.5 Je 
472 7.4Wd 
472 7.0 Pt 
472 7.1Hf 
476 7.1B 
479 74Kg¢ 
Z GEM 
070122b 


454 12.4 Wd 
458 11.2 Ra 
Vz tao Ft 
f2 12.5 Ft 
12.5 Wd 
TW Gem 
070122c 
451 8&3Hf 
454 85 Wd 


J.D.Est 


1934. 
-Obs 
TW Gex 


070122¢ 


457 8.4 Hi 
458 82Ra 
462 8.1Wd 
472 83 We 
472 84Hf 
472 81Pt 
474 83Lt 
R CM 
070310 
398 10.7 Ch 
422 92Ch 
440 9.1 To 
449 87 To 
449 94A4h 
455 84L 
456 8&7] 
456 85Be 
457 94H: 
45/ 9035S 
458 85Ra 
459 84]o 
459 93 Ah 
460 9.2 A} 
462 89 Ah 
462 92Hf 
464 9.2Hf 
464 93 Wd 
464 8.5 Jo 
473 89Hf 
475 83B 
479 85S 
X Vor 
070772 
= [13.4 Ht 
427 7[1 34E wii 
432[13.4 Ht 


444[13.4 Ht 
455[13.4 Ht 
46113.4 Ht 

RR Moy 


071713 


448 13.21 


072 7708 
404 12.2 Ch 
418 12.5Ch 
426 12.3 Ch 
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VARIABLE STAR OBSERVATIONS RECEIVED DurRING FEBRUARY, 1934. 
J.D.Est.Obs. J.D.Est.Obs. J.D.Est.Obs. J.D.Est.Obs. J.D.Est.Obs. J.D.Est.Obs. 


S CMr S Gem V Cne T Cne R Car R Leo 
072708 073723 081617 085120 002062 094211 
453 121 Me 460 9.6 F d 449 81Ah 462 82Jo 448 58Ht 462 74Mw 
46119L 464 91Jo 451 82Hf 472 82Pt 456 5.7Ht 462 73Ah 
458 11.8Ra 472 96Pt 453 92Mw 475 89B 461 5.1Ht 463 7.6Kp 
460 11.9Fd 473 9.3Mw 453 7.8To S ee Hya 464 76Kp 
472113 Pt 473 94H 454 81B 090024 003014 464 7.3 Sh 
474114Fd 474 96B 455 81Cy 402/13.7 ( 400 11.7Ch 472 82Ra 

T CMr W Pure 457 8.0 Ah r Pyrx 414 124Bm 472 7.5K¢ 
072811 074241 457 8.3 Hf ( 453 120Gg 472 68Pt 
42211.5Ch 413 119Ht 459 81Ah 416 [tBl 474120Ge 473 79HE 
45312.0Jo 416116Bl 460 82Ah VUM 474 12.0Mw 474 7.2SR 
453 10.7 Mw 418 120Ht 462 84Ah 090151 Y Dra 474. 8.1Fd 
454 10.6 B 424122En 462 80Je 451 10.5GC 093178 475 79Ba 
55 $1.21. 424 12.2Bl 474 85B 453 10.2Jo 400f13.9Ch 476 7.8 Mw 
499 10.8Jo 427123En 476 87H 455 10.5GC R LM1 477 7.2SR 
472 11.3 Pt 429 12.7 Ht RT Hya 456 10.2 Jo 093934 479 82Me 
474 11.0B 431 12.5 Bl 082405 459 10.4 J 400 11.8Ch 479 90Me 
475 10.6 Mw 444 11.5 Ht 457 83Ko 479 10.0Mc 422120Ch 481 380 Wd 
Z Pup 448 113 Ht 460 8.0 My W Cyne 400 12.7Fd 481 7.2SR 
072820b 455 10.7Ht 472 7.1 Pt 090425 462 13.1Wa 482 7.2SR 
414112Bm 461 99Ht 474 7.5 My 422104Ch 462 13.2Wp 485 7.5SR 
422 11.8 Ch T GeM 479 74Me 448 11.4L 472[12.0 Pt Z VEL 
424 12.1 En 074323 481 7.3 My 453 11.5Jo RR Hya 094953 
47121En 404 9.1 Ch R CHa 455 12.0 Cy 004023 418 12.8 Ht 
451 12.4GC 425 8.5Ch 082476 458 12.0Pf 430f12.4En 420 126 BI 
S Vor 449 89Jo 413 12.3 Ht RW Car 481 11.4My 425 12.4En 
073173 453 85Jo 416 12.5 Bl 091868 R Leo 429 12.5 Ht 
416 13.0Bl 453 91Cy 418 125Ht 413 9.7 Ht 094211 431 12.5 Bl 
427(13.2En 453 8.9 Me 424 13.0En 416 9.6BI 400 5.8Ch 444 12.2 Ht 
432/132 Ht 457 87Ma 4447126Ht 418 96Ht 404 62Ch 448 121Ht 
444713.2Ht 458 85B 461[12.4Ht 424 96Bl 425 66Ch 456 12.1 Ht 
491f13.2 Ht 459 84]Jo U Cnc 425 94En 438 68Ch 461 120Ht 
UCMrt 464 86Jo 083019 427 94En 448 7.0 Ah V Leo 
073508 472 86Pt 422 140Ch 429 97Ht 448 7.2Kp 095421 


22 9.5Ch 474 87Fd 451 140GC 431 96BI1 449 


4 7.3Kp 400 98Ch 
453 96Jo 476 83B X UMA 437 98Ht 449 70Ah 453 122Cy 
453 10.0 Cy U Pup 083350 444 99Ht 451 7.4Kp 457 12.7 Ma 
45 9.9L 075612 453 12.5Jo 448 10.3Ht 452 7.2Me 462 125Cv 
497 98Cy 422 120Ch 456123Jo 456 10.6Ht 453 68Jo 4721118 Pt 
48 94B 450124B 472109Pt 46110.7Ht 454 73Wd RR Car 
4399 10.5Cy 451 128GC S Hya Y VEL 454 7.3Kp 095458 
49 93Jo 458 123B 084803 00255 455 7.2Kp 413 80Ht 
1 97Cy 476[125B 422 126Ch 413f129Ht 456 73Kp 418 80Ht 
462 9.2Cy R Cne 472 124Pt 425/129En 457 7.3Kp 429 81Ht 
464 9.4Jo 081112 T Hya 420f129Bl 457 7.4Ma 435 7.9 Ht 
472 96Pt 422 10.8Ch 085008 4447129 Ht 457 68Ba 444 80Ht 
S Gem 451 10.5Sq 422 10.4Ch 461/129Ht 457 74Hf 448 79Ht 
073723 49454106B 451 S8Hf R Car 457 70Ah 456 80Ht 
418 138Ch 455 11.2Cy 455 &&8Cy 092062 458 79Pa 461 7.9Ht 
2133Ch 455108Jo 457 87Hf 412 76Ht 458 70Ra RV Car 
49 99Jo 458 10.6Ra 472 9.0Pt 418 7.1Ht 459 71Ah 095563 
40102B 46210.5Jo 474 83Mw 420 70B1 4590 67Jo 413[13.1 Ht 
41 99Hf 47210.2Pt 475 80B 424 66En 460 71 Ah 420/131 Bl 
433 99Cy 474100B 476 81Hf 425 65En 461 73Sh 429[13.1 Ht 
453 9.6 Jo V Cnc T Cnc 429 65Ht 461 7.5 Kp 444/13.1 Ht 
53 10.1 Me 081617 085120 430 64En 461 7.4Wd 461[13.1 Ht 
455 “a 422 85Ch 422 93Ch 431 64Bl 461 7.4Rb S Car 
47 98Hf 448 82Ah 453 88Jo 435 64Ht 461 7.1 Ba 100661 
49 94Jo 448 79L 455 95Cy 444 61Ht 462 76Kp 412 68 Ht 
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VARIABLE STAR OBSERVATIONS REcEIVeD DurtInG FEsruAry, 1934. 
J.D.Est.Obs. J.D.Est.Obs. J.D.Est.Obs. J.D.Est.Obs. J.D.Est.Obs. J.D.Est.Obs, 


S Car R UMa RS Cen T CVN RS UMa U Ocr 
100661 103769 IIIO6I 122532 123459 131283 
418 65Ht 461 7.7Cy 432 128Ht 454 10.2 Hi 400 12.0Ch 413 10.9H 
420 62Bl 462 7.4Ah 448 129Ht 455 SCy 414 13.0 Bm 418 11.0 Ht 
429 2Ht 462 7.1 Wd 456 12.7 Ht 481 10.0 Pt 443[13.2 Bn 420 11.1 BI 
430 63En 462 7.4Mw 461 11.8 Ht Y Vir 458f/12.5Ra 431 11.8 BI 
431 OBI 462 7.2Jo X CEN 122803 461[11.2 Mw 444 12.4Ht 
435 6.0Ht 464 7.0Jo 11444 ir S«400:11.4Ch = 479713.2 Wd 448 126Ht 
444 55Ht 464 7.3 Wd 211.7 Ht 41410.2Bm 481f12.6 Pt 456 13.2H: 
448 5.5Ht 464 74H 444 10.6 Ht 7 94I S UMA VV 
456 5.8Ht 465 7.4Hi 48 10.2 Ht CEN 123961 ) 
61 55Ht 469 7.7 Je 56 9.0 H S54 402 9.4Ch 29 11.4 ¢ 
U \ 469 74Hi 4ol S4l 431 S§.8& Bl 423 88Ch 44 2 
100860 71 69 Hj \D CEN 4 92Ht 448 82A 457 4 
442 } | 72 75Pt 58 44 99Ht 449 82Ah 4 8 
56 j 72 7.5Wd 41 )1H 448 10.2Ht 451 8.0 We 8.6) 
474 4 y2 74H 2 9.5 Ht 10.8 Ht 453 7.8Jo H 
( 79 7.5 W 444 9.6 Ht 110.9Ht 453 8.1 Ah 122 
79 80Mc 448 9.3 Ht rUMa 454 8.0Wd 404 10.1( 
] 481 7.7 W 456 94Ht 123160 457 80Ah 423 9.5¢ 
482 8.0 Mc 161 4Ht ) 76Ch 4457 8.5Je 429 94( 
483 7.0 Hj W CEN 7.3Ch 457 7.9Sz 432 98] 
VH 115058 423 7$Ch 457 8.1 | Wd 1 447 ) 
\ ) 18 11.2Ht 435 83Ch 457 82H 452 9. 
i 3 0 10.7 Bl 448 85Ah 458 73 Ra 45 I 
4] 31 8.05 31 92 Bil 449 87Ah 459 80We 461 86H 
4 | A 435 90C 432 10.0Ht 453 8.2Jo 459 7.6Jo 481 8OPt 
432[13.0 I 488 8.2L 144 85 Ht 454 88Wd 459 8.1 Ah S Vi 
448[13.0 H 2S Hya 448 84Ht 457 87Wd 460 8.1 Ah "06 
17 13.¢ H TOA g 156 8.3 Ht 457 8.8 Te 460 78 \ lo 400 S7C 
RZ Car 431 10.2Bl 461 8.1Ht 457 9O0Hf 461 85Sh 423 102CI 
103270 W Leo R Com 457 87Ah 461 8.0Wd 429 3 Ch 
413/13.6 Ht 104814 115919 458 8.6Ra 462 81Ah 432 99Ht 
4290113.1 Ht 400 10.7Ch 400f13.0Ch 459 S88Ah 462 7.9We 435 10.6' 
1481136 Ht 414109Bm 454124Cy 459 86Jo 462 81Mw 452 109H 
461[13.1 H 448 12.1L 462 12.0Cy 459 9.0We 464 85Sh 456 113H 
R UMA 454 12.6 Cy SU Vir 460 90Ah 466 79We 459 1151 
103769 457 12.1 Ma 120012 460 9.0 We 469 8.3 Te 461 11.5H 
400 10.8 Ch S Leo 400[ 13.7 ( 461 89Sh 469 S1Hf 481 118P 
423 87Ch 110506 448 14.3 L 441 8.9Wd 473 8.1Hf RV CEN 
435 77Ch 40011.8Ch 481123My 461 9.1Mw 479 85 Mc 13315: 
48 72Cy 448 104L T Vir 462 90Ah 479 79Wd 431 88Bl 
448 7.3Ah 454 10.2 Cy 120005 462 9.1We 481 8.0Wd 432 9.7Ht 
449 7.4Ah 57 10.4Ma 448 12.2L 464 90Sh 481 85Pt 448 89H 
450 7.5 We 462 10.3 Cy R Crv 466 9.5 We RU Vir 456 87Ht 
453 7.3 Jo RY Car 121418 469 9.0Je 124204 461 8.7 Ht 
453 6.5 Hj III561 414 13.8Bm 473 94Hf 447 13.0L T UM 
454 74Hi 418 11.1 Ht 453 120Gg 479 99Wd 481[12.4 Pt 133273 
454 7.4Wd 42010.7Bl 45412.0Cy 481 10.0Wd U Vir 455 11.5] 
455 7.4Wa 424111 Bl 47412.0Gg 481 10.5 Pt 124606 457 12.5C 
456 6.9Jo 425 11.4En 481 11.7 Pt R Vir 400 8.0Ch 458 12.3Ra 
457 8.0 Je 427 11.6 En RY UMa 123307 429 9.7 Ch T Cen 
457 74Hf 430 12.1 En 121561 400 &8Ch 447 10.9L 133033 
457 72Wd 431 11.4Bl 474 76Lt 429 7.0Ch 459 11.4L 432 7.4Ht 
457 7.2Ah 432 11.6Ht SS Vir 457 83Kp 481 123Pt 452 7.9Ht 
457 7.5Sz 444 12.0Ht 122001 458 8.1Ra RV Vir 456 7.5Ht 
458 7.2Ra 448 123Ht 447 9.9L 480 10.1 Mw 130212 461 6.8Ht 
459 7.3Ah 456 12.6 Ht TCVN 481 103Pt 429 14.0Ch RT CEN 
460 7.3Ah 461 12.6Ht 122532 447[13.8 L 134236 
460 7.2Fd 400 10.0 Ch 432 11.2 Ht 











VARIABLE STAR OBsERVATIONS REx EIVED DurING FEsRu 


J.D.Est.Obs. 


RT CEN 
134236 
452 10.9 Ht 
456 10.6 Ht 
461 10.0 Ht 


R CVn 
134440 
429 7.7 Ch 
448 8 4Ah 
449 84Ah 
457. 8.5 Ah 
457 8.6 Sz 
460 8.6 Al 


41. 3113, 
420/13 2 Bl 
448 12.9 Ht 
456 12.5 Ht 
RR Vir 
135008 
459 13.51. 
Z Boo 
140113 
429[13.4 Ch 


3 
\ CFD 
] 250 
431 ) 1 
129 1 
440 - 
T35 R) 


rs 


448 87 Ah 
449 9 Ah 
431 86H 
43485 Hi 
35 87 Jo 
457 85 Ah 
457 85Cy 
457 8.4 Sz 
47 85 Hf 


of Variable Star Observe; 


J.D.Est.Obs, 
U UMr 
141567 
8.6 Jo 
459 87 Ah 
460 86Ah 
462 85 Ah 
464 83Ra 
465 85 Hi 


459 


uw 


480 8.3 Mw 


481 8.4Pt 
S Boo 
141954 
400 88Ch 
429 11.4Ch 
481 12.8 Pt 
RS Vir 
142205 
414 10.4Bm 
446 11.11 
157 11.1 Cy 
T Boo 
142539a 
402 96Ch 


429 90Ch 
448 91Cy 
454 9.1Cy 
458 89 Ra 
460 9.4Fd 
481 9.2Pt 
R Cam 


11.5 Ah 
45 58 12.0 Ra 
459 126 Ah 
480 10.9 Mw 
481 10.8 Pt 
V Le 


apres 
T4341; 


451 93L 
457 9.0Cy 
S Lup 


744646a 
452 10.1 Ht 
461 10.1 Ht 
X Lup 
1441646b 
452/12.1 Ht 
461712.1 Ht 
J Roo 
144918 
448 12.3 Cy 
454 12.0 Cy 
404 12.0 Cy 


J.D.Est.Obs. 


412 10.1 BI 
419 10.1 BI 
431 10.3 Bl 


456 10.1 Ht 
461 10.1 Ht 
T Liz 
I505I0 
451/12.9L 
481[12.0 Pt 
Y Liz 
150605 
457 8.5 Cy 
484 84My 
> Lm 
151520 
9.3 L 
S Ser 
151714 
447 11.9T, 
449 11.6 Ah 
> CrB 
51731 
401 78 


451 


Ss 
15 


Ch 

42 23 Ch 
435 85 3 Ch 
449 9.6 Ah 
457 10.0 Ba 
459 981 
459 10.0 Ah 
462 10.0 Ah 
464 10.0 Ra 
478 10.3 Ba 
481 10.2 Pt 
RS Lis 


Sitio tt Pt 
R Ni IR 


152840 


< 


J.D.Est.Obs, 


+ t 
456 11.6 Ht 
461 11.8 Ht 
RR CrB 
153738 
431 S.U I t 
461 8.0] 
474 8.0] 
R CrB 
154428 
70 6.1Si 
381 6.1Ch 
404 6.1Ch 
434 6.0Cy 
435 6.1Ch 
448 60Cyv 
449 6.3 Ah 
449 58Kp 
4351 6.0Kp 
451 6.0Hf 
451 6.0L 
451 6.0Pt 
451 60Ra 
452 6.1Si 
453 6.0C\ 
453 5.9 Pt 
454 60Si 
455 60Cy 
455 0 Rb 
45 OC, 
457 5.9 Kp 
157 6.0Ba 
457 6.0 Hf 
458 60Sj 
458 5.9Ra 
459 6.0L 
159 5.9 Pr 
459 6.2 Ah 
400 5.8 Pt 
461 5.9 Pt 
161 6.1 Si 
462 6.2 Ah 
463 6.0 Ba 
463 5.8 Pt 
464 5.9Ra 
473 5.8 Pt 
477 5.9 Pt 
477 59Ba 
478 .0 Ba 
478 62H 


i 


-° 


J.D.Est.Obs. 
R CrB 
154428 


478 6.0Pt 
479 59Pt 
480 5.9 Pt 
481 5.9 Pt 
482 5.9Pt 


X CrB 
154536 


rn ae 
478 12.3 Cy 


R SER 
154615 
423. 7.2Ch 
449 81Ah 
457 82Cy 
459 84Ah 
481 9.2 Pt 
V CrB 
154639 
458 8 8Cy 
481 8.9 Pt 
RR Lis 
155018 
451 92L 


481 10.1 Pt 
Z CrB 
155229 

458 9.4Cy 
RZ Sco 
155823? 

452 11.5 Ht 

481 10.4 Pt 
ys Sco 
I0002I 

451 11.8L 

452 11.8 Ht 
U Ser 
160210 


484 11.8 \ly 


X Sco 
160221Ta 
451f12.4] 
SX Her 
160325 
4448.11 
459 80 Pt 
461 86Lt 
73 8.0 Pt 
481 8.1 Pt 
482 82 Pt 
RU Her 
160625 
435 7.3. Ch 


438 7.2Cy 
481 8.0 Pt 
R Sco 
TOII22a 
452 10.5 Ht 
11.7 Pt 


ARY, 


211 


1934. 


J.D.Est.Obs. 


S Sco 
161122b 
152[12.6 Ht 
481/12.0 Pt 
W CrB 

161138 

8.9 Pt 
V Opx 

162112 

7.8 Pt 
U Her 

162119 
435[11.3 Ch 
449 11.4Ah 
458 11.7 Cy 
459 11.5 Ah 


481 10.5 Pt 


45 


481 


481 


361 5.2] 
342 541 
383 5.51 
417 5.4L t 
431 5.2Lt 
444 5.3Lt 
446 5.4Lt 
461 5.4Lt 
474 5.4Lt 
SS Hi R 
162807 
458 8.7 Cy 
481 9.1 Pt 


W Her 


163137 


385 8.4Ch 
435 9.2Ch 
478 11.3 Hu 
481 11.2 Pt 


R UM 
163172 


449 95 Jo 
451 94Hf 
453 9.4 Jo 


457 96Hf 
464 94Ra 
481 99 Me 
R Dra 
163266 
389 10.8 Ch 
453 12.1 Jo 
462 11.4 Ah 
464 12.1 Ra 
481 11.0 Pt 
RR Opu 
164319 
462 11.9 Cy 
481 11.5 Pt 
S Her 
164715 
385 88Ch 














































413 


456 12 
461 12 
RT 


481 


13.0 Ht 
444 13.0 Ht 
448 12.9 Ht 


7 Ht 
8 Ht 


U Op H 
172809 
362 122 


9? Pt 


\l 


Monthly 





ABLE 
J.D.Est.Obs. 


T Dra 
175458a 
381 12.8 Ch 
421 12.3 Ch 
451 11.3 GC 
461 10.1 Cy 
UY Dra 
175458b 
381 10.9 Ch 
421 10.8 Ch 
451 11.0GC 
461 10.4 Cy 
RY Her 
175519 
386[13.4 Ch 
481 9.1 Pt 
V Dra 


180531 
376 10.7 Al 
386 10.9 Ch 


396 11 4 Ch 
412 11.8 Ch 
449 10.0 Ah 
459 96 Ah 
461 9.2Cy 
462 9.4 Ah 
481 7.1 Pt 
W Dra 


180565 
386 ‘clue 
449 99 Pf 
458 10.0 Pi 

X Dra 

180666 
386[12.9 Ch 


449 12.0 Pf 
458 12.2 Pf 
RY Opu 
181103 
461 8.6Cy 
481 10.6 Pt 
W Lyr 
181136 
362 7.7 Al 
481 10.7 Pt 
RV SGR 
182133 
413 7.7 Bl 
SV Her 
182224 
386 [13.0 Ch 
T SER 
saith ae 
OTIS. € 


STAR OBSER\ 


Report of the 


T SER 
182306 
481 11.8 Pt 
RZ Her 


183225 


386 11.4 Ch 


X OpH 
183308 
385 8.2Ch 
402 8.0 Ch 
417 / 8 n 
461 7.1Cy 
481 6.8 Pt 
RS Dra 
184074 
389 96 Ch 
417 10.6 Ch 
RY Lyre 
184134 
382 11.0 Ch 
414. 9.6 Ch 
481 9.5 Pt 
R Sct 
$4205 
382. 5.5 Ch 
389 5.5Ch 
405 5.8Ch 
412 6.1Ch 
459 5.6P 
460 5.5 Pt 
461 5.2Cy 
462 5.2Cy 
463 5.5 Pt 
473 «05.5 Pt 
481 5.7 Pt 
482 5.6 Pt 
Nov Aor 
184300 


385 10.8 Ch 
402 56Ba 
417 6.3Ba 
460 11.3 Pt 
481 11.5 Pt 
RX Lyr 
185032 
381[13.0 Ch 
481 11.4 Pt 
S CrA 
1854370 


413 11.8 Bl 


T Cc R. \ 
185537b 
413 13.1 Bl 


ATIONS ReEcEIvED Dt 
J.D.Est.Obs. 


J.D.Est.Obs. 


Zz ive 
185634 
81 10.2 Ch 
414 10.2 Ch 
481 12.5 Pt 
RT Lyr 
185737 
38113.0 Ch 
414/13.0 Ch 


R AOL 
190108 
381 11.3 Ch 


294 10.9 Ch 
412 11.1Ch 
423 11.3 Ch 
V Lyre 
190529a 
381 11.9 Ch 
414 12.8 Cl 
481[12.3 Pt 


RW Soar 
IQ08 10a 
381 9.6 Ch 
> Lye 
190925 
382[13.3 Ch 
415] 13.5 Ch 
481[12.3 Pt 
X Lyr 
190926 
481 9.0 Pt 
RS Lyr 


190933a 
381 12.6 Ch 
414[13.4 Ch 
481[12.5 Pt 
RU Lyr 
190941 
381[12.7 Ch 
414 12.4Ch 
481 10.2 Pt 
U Dra 
190967 
386 13.6 Ch 
414 13.5 Ch 
426 J 
449 
457 
458 
462 
462 
481 


191007 
384 10.0 Ch 

i Sen 

I9I0I7 
sel 122Ch 


American Association 


TRING FEBRUARY, 


J.D.Est.Obs. 
R Ser 
IQIOIO 

381 12.8 Ch 
RY Ser 
19103? 

381 12.8 Ch 

410[12.4 En 

416/11.6 Bl 

420/11.6 Bl 
TY Scr 
IQII2Z4 

413 11.0 B l 
S Sc 
IQI3 19a 

381 12.0 Ch 

SW Ser 
IOI33I 
410 12.1 En 
413 12.9 Bl 
TZ Cye 
191350 

386 10.6 Ch 

415 10.7 Ch 

453 10.7 Jo 

481 10.8 Pt 
U Lyr 
191637 

481 11.0 Pt 


192928 
394 13.9 Ch 
413 12.7 Ch 
421 12.2 Ch 
426 12.0 Ch 
481 10.3 Pt 

RT Aor 

193311 
384 14.0 Ch 


481 10.8 Pt 
m <¥c 
193449 

386 12.8 Ch 

412 10.9 Ch 

416 10.3 Ch 

426 9.1Ch 

433 8.8 Ch 

440 8.4Jo 

440 7.7 Pk 

448 7.7 Ah 

449 7.8 Ah 

449 7.9Jo 

449 7.4Bd 

451 7.8 Ko 

452 7.6Bd 

453 7.7 Jo 


1934. 
J.D.Est.Obs. 
R Cy 
193449 
454 8.0 Wd 
454 8.2 W Dp 
455 7.9Bd 
456 781To 
457 7.6Wd 
457, 8 2Wp 
458 8&2Ra 
459 7.5 Ah 
462 7.6 Ah 
462 80 Hi 
469 82Hi 
469 8.0 Wd 
479 78Me 
481 7.5 Pt 
RV Aor 
193509 
384 12.1 Ch 
rT Cyc 
193732 
150 7.9Lt 
164 82Lt 
0S SAL 
242 84Lt 
279 81Lt 
301 8.3Lt 
310 S4Lt 
329 84Lt 
340 8.5Lt 
356 8&2Lt 
361 8.5 Lt 
372 8.4Lt 
392 83Lt 
405 8&5Lt 
418 8.5Lt 
461 85Lt 
i PAvy 
412 12.0 Ht 
413 11.7 
418 11.4 ft 
420 at. 2 Bi 
429 9.5 Ht 
43] 09 Bl 
435 9.2Ht 
444 8.9 Ht 
448 8&3Ht 
455 85H 
461 ¥ — 
RT 
194048 
386 12.4Ch 
412 11.7Ch 
420 11.0 Ch 
433 10.4 Ch 
448 87 Ah 
449 87 Ah 
449 86] 
451 84Ko 











>] 


It 


tt lt et i 
to ot ot ot 





VARI 
J.D.Est.Obs. 


> CyG 
194048 


7 
=) 


os 


i 


52 845d 
433 8.0 Jo 
454 8.2 Wd 
454 8.3 Wp 
455 8.0Bd 
$56 7.7 Jo 
457. 8.3 Wp 
$37 8.0 Wd 
58 7.7 Ra 
459 7.9 Ah 
462 7.7 Ah 
462 7.4Hf 
49 74Hf 
469 7.5 Wd 
479 7.3 Mc 
481 7.6 Pt 
TU Cyc 


194348 
386 10.8 Ch 
412 9.7 Ch 
420) 96Ch 


443 10.6 Ry 


453 11.0 Jo 
454 11.2 Wd 
436 11.4Jo 
457 11.1 Wd 
459 11.1 Ry 
469 11.8 Wd 
481 12.5 Pt 
X Aol 


384 13.1 ( 
413[13.4 Ch 
x tye 
194632 
381 7.3.Ch 
394. 7.0 Ch 
399 6.0 Ch 
410 5.6Ch 
414 5.3.Ch 
417 5.3.Ch 
420 5.3 Ch 
421 5.1Se 
423 5.3Ch 
423 5.1 Fn 
424 5.3 Ru 
426 5.4Ch 
429 5.3. Ch 
40 5.2 Fn 
431 5.4Ru 
434 5.4Ch 
$8 5.5Ch 
40 5.5 Jo 
440 5.4Kp 
444 5.6Kp 
49 5.6Kp 
49 5.7 Jo 


of Variable 


ABLE STAR OBSERVATI 


J.D.Est.Obs. 


x Cyc 

194632 
450 5.4Bd 
453 5.7 Jo 
454 5.5 Wd 
454. 5.7 Kp 
455 60Wd 
455 5.7 Kp 
456 5.9Jo 
456 0 2 Rb 
457 6.2 Cy 
457 6.0Wd 
457. 5.7 Kp 
458 5.8]Jo 
481 

RR Ser 

194920 
413 5.6 Bl 
416 5.7 Bl 
420 5.6Bl 
431 5.5 Bl 

RU Ser 

195142 


413 11.9 Bl 
420 11.2 Bl 
31 
2 


Y Oe 
384[13.1 Ch 
413/13.1 Ch 

RS Ao 

195308 


384 9.5 Ch 
415 10.3 Ch 


195849 
384 9.0 Ch 
413 8.7 Ch 
421 85Ch 


449 9.0To 
453 9.4]o 
455 98 To 


459 10.6 Jo 
464 10.1 Ra 
481 11.1 Pt 
S Tex 
105855 
413 13.1 Ht 
418 12.7 Ht 
SY Ao. 
200212 
384 10.9 Ch 
415 11.9Ch 


J.D.Est.Obs. 


> yc 
200357 
384 12.4 Ch 


413 13.2 Ch 


200514 
389 12.9 Ch 
412 13.0 Ch 

S Ag! 

2007 15a 
384 11.9 Ch 
402 11.4 Ch 
420 9.6 Ch 
R TEI 


2008 22 
416 11.9 Bl 
420 11.8 Bl 
Z Aol 
200006 
384 12.6 Ch 
415 9.6Ch 
416 98 Bm 
R SGE 
200916 
389 9.0 Ch 
RS Cyc 
200938 
370 7.6 Si 


379 8.5 Ch 


386 8.3 Ch 
398 9.2 Ch 
405 9.2Ch 
412 92Ch 
415 9.2Ch 
417 9.1Ch 
417 9.1Fn 
420 9.0Ch 
423 9.0 Ch 
428 8.5 Ch 
433 8.9 Ch 
435 88Ch 
435 9.1 Cy 
440 9.0 Cy 
449 89Cy 
449 87 Jo 
449 8.4 Be 


452 85 B 
453 
434 


Ns REcEIVED D 


J.D.Est.Obs 


RS ¢ 
200938 
455 8.9 Bd 
456 87 Jo 
457 8.9 We 
459 897 
462 87 Ht 
464 8.5Ra 
81 7.5 Pt 
5A. Cys 
201130 
386113 1 Cl 
413[13.1 
RT S 
20IT?2 
413 f Y | 

470 ¢ 
431 3 Bl 


201520 
389 11.0 Ch 
419 10.8 Cl 
11.9 Al 
U Cyc 
201647 


384 9.5 ( h 


419 


402 98Ch 
413 10.0 Ch 
420 10.1 ¢ 

440 99 Pk 


449 10.4 Jo 
10.4 Cy 
10.2 Jo 
10.6 Wd 
10.1 Wd 
10.8 So 
459 10.2 To 
461 11.1 Cy 
462 10.0 Wd 
464 9.9 Hf 
464 99Wd 
469 99 Wd 
472 10.0 Wd 
478 11.1 Md 
479 10.3 Mc 
481 10.5 Pt 
482 10.3 Mc 


449 


413 11.7} 

420 11.4 Bl 

431 10.8 Bl 
RU Cat 


481 10.4 Pt 
R Mic 
202420 

413 13.3 Bl 
Y Dew 
203611 

390 13.4 Cl 


416 13.8 Ch 
S Der 
203816 

390 10.7 Ch 

416 11.3 Ch 


V Cyc 
203847 
13.0 Ch 
416 13.0 Ch 
449 11.3 Jo 
456 11.0 To 
457 11.9 Wd 
l 
] 


IS+ 


469 11.3 Wd 
1.0 Wd 
Y Aor 


179 
tle 


389 12.3 Ch 
413 10.7 Ch 
416 9.7 Bm 
417 10.7 Ch 


T De 
204016 
390 9.8 Ch 
416 10.7 Ch 


U Der 
204017 
Jos 7.048 
S12 Feta 

va Lt 
V Aor 
204102 
389 8.0Ch 
419 87Ch 
W Aor 
204104 


416 13.6 Bm 


323 


213 
1934. 
J.D.Est.Obs 
U CA 
204215 


389 11.4Ch 
419 12.8 Ch 
V Der 
204318 
390 13.6 ¢ 
416 13.8 Ch 
T Aor 


204405 
389 8.4Ch 
395 S0¢ 
413. 7.4Ch 
423 7.5 Ch 
433 7.4Ch 


S Inp 
412 83H 
413) 7.6 Bl 
418 85H 


431 9.1 Bl 
437 9.0 Ht 
7. )y 
205017 
390 13.5 CI 
416 11 


IN 


5 ( 1 
v4. & 
2 
386 11.0 ¢ 
394 10.3 Ch 
420 84Ch 
426 8.2Cl 
49 98 Ah 
453 10.5 Jo 
456 10.8 To 
459 11.5 Jo 
V Cap 


59 


416 10.4 Bl 
420 10.0 Bl 
431 10.8 Bl 
TW Cyc 
210129 
386[ 13.2 Ch 
416 14.1 Bm 
14.0 Ch 


1? 
+26 
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VARIABLE STAR OBSERVATIONS RecEIvep Durtnc FEBRUARY, 1934. 
J.D.Est.Obs. J.D.E.t.Obs. J.D.Est.Obs. J.D.Est.Obs. J.D.Est.Obs. J.D.Est.Obs 


X Cap T CEP S CEp i Pe R Lac V Pur 
T0221 210868 213678 220412 223841 232746 
413 118Bl 462 79Kp 47010.00Me 446 14.1L 449 98Rb 429 90H: 
420 114Bl 463 78Kp 471 11.0Md Y Pec 451 10.6GC 435 ggH 
431 11.7Bl 464 7.7Kp 479 11.1Md 220613 453 10.1GC 444 85H 
X CEP 464 7.2 Bd RU Cye 416[148Bm 453 10.0Jo 448 9 Ht 
210382 469 69 Pk 213753 RS Pec 454 10.1GC 455 gon, 
395f12.2Ch 469 7.0Je 435 8.3Cy 220714 459 11.0So0 461 91H 
Z Cap 469 7.5 Kp 443 &1Ry 416 10.2Bm 482 10.5 Mc Z AND 
2IOsIb 469 76H 449 83Cy R PsA RW Perc 232848 
389 13.3Ch 471 69Pt 449 82Jo 221230 225914 393 10.6Ch 
416 13.7 Bm 472 69Wd 453 82Jo 422109En 393 118Ch 415 10.8 Ch 
R Eou 472 7.3Kge 456 8.5Jo X Aor 414128Ch 440 108¢ 
210812 474 68Fd 457 85Cy 221321 416 13.3Bm 442 106 Pk 
382 13.5Br 479 69Wd 457 81Ry 389 86Ch 459[13.1Wp 445 108 Pi 
416/141 Bm 480 68Bd 459 82Ry 416 98Bm 462 13.3Wa 449 10.9 Cy 
CEP 481 64Mc 459 8&5TJo 419 98Ch 471f12.1 Pt 451 10.9 
210868 486 64Hb 464 86To T Gru R Pec 454 10.9SR 
370 7.4Si RR Aor 471 8.5Pt 221938 230110 456 10.9SR 
381 8.7 Ch 210903 482 85 Mc 422 99En 393 96Ch 456 110(y 
3997 &2Ch 389 13.3 Ch RV Cyc S Gru 412 10.2Ch 457 10.8 Wo 
4] 7.8 Ch Y Pav 213937 221948 425 10.7Ch 461 107 Ra 
423 7.9Ch 211570 471 63Pt 409 11.7En 453 105Jo 464 108¢ 
423 79Hb 412 65Ht RR Pec 412 11.8Ht 471[12.0Pt 466 10.9\¢ 
429 77Ch 418 61Ht 214024 418 11.9 Ht V Cas 469 10.6 Pk 
434 79Ch 429 61Ht 389 10.7Ch 422 120En 230759 47? 10.2M 
438 8.0( 444 64Ht 414125Ch 429 122Ht 393 80Ch 472 106SR 
443 7.3Pk 448 6.1Ht R Gri 444128Ht 415 7.5Ch 474 106SR 
44 80Ah 455 65H 214247 448 127 Ht 425 8.0Ch $77 10.6SR 
448 8.1 Je 461 62Ht 409 9.7 En RV Pec 448 10.0Ah 48] 1065S 
448 8&2Kp T Cap 412 10.3 Ht 222129 449 99 Ah 48? 10.9SR 
449 &2Kp 2I1615 413 96Bl 391f13.3Ch 449 9.7Cy ST Ayp 
44! 9Ar 389 11.3Ch 418 10.4Ht 414f13.7Ch 452 10.0 Me 233335 
449 79 Ah 413 9.4BI 420 10.0 Bl S Lac 453 98B 393 10.2 
449 7.5 To 416 96Ch 422 11.0En 222439 457 10.2Ah 415 92Ch 
430 80Bd 420 94Bl 429115Ht 372114Al 45910.2Ah 419 903A 
451 8.0Kp 431 9.3Bl 431 11.5Bl 419 11.7A1 469101H£ 4190 92 
453 7.3S S Mic 437 11.7Ht 459129So0 47011.0Me 435 93C 
453 6.7 Ar 212030 444 11.6 Ht R Inp 471 10.8 Pt 449 9.40 
ms se 5x 413/13.4 Bl V Pec 222867 W PEc 453 90B 
454 9Bo 422[13.4 E: 215605 422 84En 231425 453 9.0Jo 
454 7 A 7 CA 414 13.9Ch 444135 Ht 393 120Ch 457 920 
454 81W 212814 446 14.1L 448 13.0Ht 415 11.1Ch 450 86] 
454 7.7Bd 389[13.1 Ch U PsA 455 122Ht 419 120Al 464 92C 
454 85Kp 413/12.5 Bl 215628 461 12.0 Ht 449 95Cy 471 98Pt 
455 2 Ky W Cyc 422[13.0 En i 2c 453 9.4Jo 472 92B 
455 7.5] 213244 U Aor 223462 455 9.7 WO R Ao 
456 82Kp 479 6.4Mc 215717 412 81Ht 457 9.6 W0 233815 
457 83Kp 482 64Mc 389 120Ch 418 82Ht S Perc 370 7.3Si 
457 7.8 Ah S Crp 415 124Ch 4290 84Ht 231508 391 78 
457 7.9Wd 213678 S PsA 435 84Ht 393 7.5Ch 395 78( 
458 7.1Ra 395 11.8 Ch 215828 444 90Ht 415 87Ch 412 83H 
459 7.0 Pk 427116Ch 422 90En 448 89Ht RY Cer 413 89Bi 
459 78 Ah 449 10.5 Jc RT Pea 455 9.3Ht 231878 415 8.4Ci 
459 7.5 Hb 449 11.1 Cy 215934 461 96Ht 394 10.2Ch 418 86H 
460 7.7 Ah 451 11.0GC 389/13.2 Ch R Lac V Poe 420 895i 
461 79Kp 452 11.5 Me 414[13.2 Ch 223841 232746 422 89En 


461 7.8Rb 455 11.0 Jo RZ Pec 389 10.6Ch 412 10.3Ht 423 91Ch 
462 76Ah 457 10.9Wd 220133b 414 -9.4Ch 418 100Ht 423 89H 
462 78Wd 461 11.0Ra 449123Cy 426 93Ch 422 96En 425 92Ht 
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VARIABLE STAR OBSERVATIONS RECEIVED DuriNG FEsBruary, 1934. 


Obs J.D.Est.Obs. J.D.Est.Obs. J.D.Est.Obs. J.D.Est.Obs. 


-D.Est.Obs. J.D.Est.Obs. 
Pur R Aor Z CAs NV Cer R Cas Z PEG SV AND 
8 





27 46 233815 233956 23520 235350 235525 235939 
).0 Ht 425 9.1En 453 110Mg 397 120Ch 397101Ch 415 7.8Ch 393 10.5Cy 
3.8 Ht 490 9.5 Ht 459 10.9Wp 413 12.7 Bl 9.1L 397 10.3 Ch 
3.5 Ht 431 9.2 Bl 459 10.9Wa_ 416 13.2 Ch To 402 10.5 Cy 
3.8 Ht 433 9.6Ch 460 10.8 Meg R Tri 415 10.8 Ch 
OH 5 94Ht 472 10.9B 235205 419 11.0 Cy 
1 Ht 37 9.4Ht RR Cas 409 10.8 En . r : 419 10.8B 
AND 444 9.6H 235053 412 110Ht 4! 1 473 9.3 Mw 419 11.0So 
8.48 47 9.5 Rb 372 11.5Al 418 10.6 Ht p 27 11.3 Wa 
1.6 Ch 448 9.7 Ht 397 11.8Ch 425 10.7 Fi 442 118B 
.8 Ch $51 98Ko 419 11.5Al 429 10.6H 449 11.8 Cy 
SC 454 99Rb 420 12.4Ch 430 10.4 En 457 12.5 Wp 
6 Pk $55 98H 443 13.0Bn 435 10.7 Ht 457 12.1 W0 
8 FE Ze 472/13.5B 444 11.2 Ht 462 129Wa 
),9 ( 23395 R Put 448 11.1 Ht 462 128 Wp 
OM 3113.1 | 5150 455 11.2 Ht 471 12.9B 
.9SR 419/13.1 A 425 10.5En 461 11.6 Ht 

LOS 


“I 
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J.D. Est.Obs. Star J.D. Est.Obs. J.D. Est.Obs. 


4 5 
}.8 Cy 5840 RN ANDROMEDAE— 060547 SS A 














1 I 

.9 Md 7379.6 12.5 Br 7457.4 12.6 Ry 7456.6[13.2 Me 7471.5 14.2B 
6 Pk 7382.6 10.8 Br 7457.6 12.8 Wy 7457.6 14.6 W 7471.7 14.1 Hi 
8 Md 7390.1 12.9C 7461.6 13.3 Wp 7457.7 14.0 Ar 7472.7[13.2 Me 
.6 SR 7425.2 11.2 Ch 7461.6 13.1 Wa 7458.6 13.7 Ar 7473.7[12.5 Pt 
.6 SR 7443.3 13.1 Ry 7469.6[13.1 SR 7458.6 14.1 G¢ 7474.6[13.2 SR 
6 SR 7445.6 13.2 Br 7470.6 13.3 Me 7459.6 14.4 Wa 7475.5[13.9 B 
0 SK 7449.6 10.5 Cy 7471.7 13.0 Pt 7459.6 14.6 Wp 7476.7112.5 Pt 
9SR 7430.5 10.7 Ry 7472.6 12.0) 7460.6[14.5 Mg 7477.7[13.8 So 
ANt 51.6 10.6 Me 7472.6 13.1 SI 7461.6 14.0 Wa 7478.6 14.0 Hu 
333 10.4 Me 7472.7 13.3 M 7461.6 14.1 Wp 7479.6 14.5S 
.2 C 10.8 Br 7473.7 12.5 Pt 7461.6 13.9S 7480.6112.5 Mw 
.2 Ci 11.8 Pt 7474.6 13.3 SR 7462.6[13.9 Wp 7481.6113.2 SR 
13 A 10.9 Ry 7475.6 13.3 Me 7469.7 12.81 7482.6[13.2 SR 
2 C 10.7 M 7476.7 13.01 7470.7 13.2M 
9 LY 7 10.2 Pr 7477.7 13.01 74922 U Gi 
.4 Cy 10.7 SR 7479.6 11.15 7399.2 13.3 ¢ 7471.7 98 Pt 
.0B 10.8 Ma 7479.6 11.0 Me 7415.2 14.1¢ 74726 922 
.0 Jo 11.4 Me 7481.6 12.3SR 7418.2 14.1 Ch 7472.6 9.1SR 
| 56.6 12.6 Mc 7482.6 12.8SR 7425.2 14.0 7472.7 88Me 
.6 Ji 7456.6 11.5 SR 7482.7 12.4 Pr 120.4 14.1 ( 7472.7 9.1 Pt 
oe 7436.6 12.6 Cy 7485.7 13.0SR 7435.6[11.9 | 7473.7 9.37 
Br 347 SS AvRIGAI 7448.6[13.8 1 7474.5 918 
2b 7386.2 13.2 Ch 7444.8 12.2 Hi 7450.6[13.5 B 7474.6 9.0SR 
\QR 7398.2[13.9 Ch 7445.5 12.4 7451.6 14.0GC 7474.6 9.6 Fd 

7401.5 12.5 Ch 5.7 12.8 Hi 7452.7[13.3 Me 7475.5 9.5B 

7412.1 10.9 Ch 7445.7 12.7 Br 7453.6[13.3 M 7475.6 8.9 Me 
oe 7414.4 12.0 Bm 7446.7 13.4 Hi 7454.6 14.1B 7475.6 98Fa 
dU 7415.2 12.0 Ch 7447.5 14.1B 7455.6 14.0 Gi 7475.6 9.0SR 
- 7416.1 12.9 Bm 7449.3 14.21 7456.3 14.21. 7476.5 9.6B 
9 BI 7418.2 14.0 Ch 7449.7 14.2 Pf 7457.7 14.1 Ar 7476.6 9.5 Mw 
a 7422.2113.9 Ch 7450.5 13.2 Ry 7458.6 142GC 7476.7 93 Pt 
et 7434.9112.5 Cy 7451.5 14.2GC 7458.7 13.1 Ar 7477.6 9.1SR 
: or 7435.6[12.5 Cy 7452.7[14.5 Br 7459.7[12.4 Pt 7477.7 9.3 Pt 
- 7440.5[11.8 Cy 7453.6 14.5 Wp 7460.6112.3 Mw 7478.7 88 Hu 
r 7443.3 11.4 Ry 7454.7 13.8 Ar 7463.9[12.4 Pt 7478.3 92Hu 
5 7443.7 11.6 Hi 7455.3 14.81 7470.6 11.0 Me 7479.6 9.0 Me 
“ 7444.2 12.01 7455.6 14.2GC 7471.5 99B 7479.9 93 Hu 
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Star J.D. Est.Obs. J.D. Est.Obs. Star J.D. Est.Obs. J.D. Est.Obs, 











074922 U GemMiInorumM— 213843 SS Cyeni— 

7480.6 9.5 Mw 7482.6 9.5SR 7386.1 12.0 Ch 7455.5 10.5GC 
7481.6 9.5SR 7482.7 9.5 Pt 7391.1 12.0 Ch 7455.5 9.9 \ 
7481.7 9.3 Pt 7485.7 10.5SR 7396.2 12.0 Ch 7455.5 10.2 Wa 
081473 Z CAMELOPARDALIS— 7399.1 12.1 Ch 7455.5 10.1 Wa 
7445.5 12.6 Rv 7459.7 10.5 Pt 7412.1 11.9 Ch 7455.5 10.1 Bq 
7451.5 12.8 GC 7459.7 11.0 Cy 7415.1 11.8 Ch 7455.6 10.0 Me 
7451.6 12.3 Me 7460.5 10.6 Ry 7418.1 12.1 Ch 7455.7 10.5 Pt 

7451.7 12.2 Pt 7461.4 10.7 Ry 7422.2 11.9Ch 7456.5 10.8] 
7452.7 11.8 Pt 7462.5 11.0 Jo 7425.1 11.8 Ch 7456.5 10.8 Bd 
7452.7 7493.9 11.6 Pt 7428.1 11.7 Ch 7456.6 11.1 Ar 
7470.6 12.9 Me 7440.5 88 Cy 7456.6 10.1 Fd 

7471.7 12.8 Pt 7440.5 88 Jo 7456.6 10.1 Me 

X * 7472.6 13.3 SR 7440.6 8.8 Pk 7456.6 10.6 SR 

7453.6 10.4 Me 7472.7 13.3 Me 7442.6 8.7 Pk 7456.7 10.8 Pt 

7453.7 11.6 Pt 7473.7 12.2 Pt 7443.6 8.5 Pk 7457.5 10.6 ( 
7454.5 10.0 GC 7474.6 13.3SR 7445.6 8.6 Br 7457.5 10.4 Wd 
7454.6 10.1 Me 7475.6 13.3 SR 7445.7 8.6 Pk 7457.5 10.4 W; 

7454.6 10.6SR 7475.6 12.9 Me 7447.5 87B 7457.5 10.48 
7454.7 10.8 Pt 7476.7 12.6 Pt 7448.2 8.7 Ah 7457.5 10.4 Ma 
10.6 Cy 7477.6 13.3 SR 7448.6 8.6 Mw 7457.6 10.6 Fd 

9.9 GC 7477.7 12.6 Pt 7449.2 88Ah 7457.6 10.9 Ar 

10.3 Me 7479.6 13.3 Me 7449.5 86 Ar 7457.6 10.9k 

7 10.6 Pt 7480.8 12.6 Md 7449.5 8.9 Jo 7457.6 10.88 

7455.7 10.5 Cy 7481.6 12.8SR 7449.6 8.6Cy 7458.5 11.0K 
7456.6 10.1 Me 7481.7 12.3 Pt 7449.6 86Lf 7458.5 11.2 W 
7456.6 10.4SR 7481.8 11.7 Md 7449.6 86Bd 7458.6 10.9G 
7457.5 10.0 Cy 7482.6 10.5 Md 7449.7. 8.5 Ah 7458.7 10.9 Pt 
7457.6 10.3 Ry 7482.6 10.6SR 7450.5 8.6 Bd 7459.2 11.2 Ah 
7458 5 5 10.0 Ko 7482.7 10.9 Pt 7450.6 9.0B 7459.5 11.1 W 
7458.6 10.1 GC 7482.8 10.5 Md 7451.5 9.0 Ko 7459.5 10.9 Wy 

7458.7 10.6 Pt 7483.6 10.8 Md 7451.5 9.0GC 7459.5 10.48 
7458.9 10.6 Cy 7485.7 11.0SR 7451.6 9.1 Me 7459.7 11.2 Pk 
7459.6 10.7 Ry 7451.7 9.0 Pt 7459.7 11.3 Pt 
094512 X LeEonIs 7452.3. 9.0 Bd 7460.5 11.1 M 
7448.7 12.3.L 7481.6 12.7 SR 7452.6 9.1 Me 7460.6 11.4 Mg 
7452.7 12.2 Me 7481.9 12.5 Pt 7452.7 9.3 Br 7460.6 11.9 Fd 
7472.6J12.8SR 7482.6 12.8SR 7452.7 9.1 Pt 7461.5 11.0 Ar 
7478.9[13.3 Hu 7482.9 12.2 Pt 7453.5 9.5B 7461.5 11.2 M 
7479.6[12.5 Me 7485.7[12.8 SR 7453.5 9.2 Ar 7461.6 11.1 W 
174406 RS OpHivcHI 7453.5 9.4Jo 7461.6 11.0 W 
7362.5 9.5 Al 7415.5 11.0 Al 7453.5 9.5GC 7461.6 10.6 So 
7376.5 10.2 Al 7459.7 11.6 Pt 7453.5 9.5 Mw 7461.6 11.1 Mg 
7381.0 10.9 Ch 7460.7 11.8 Pt 7453.6 9.3 Me 7461.7 11.6 Ra 
7386.0 11.5 Ch 7461.9 12.0 Cy 7453.6 9.5 Cy 7461.9 10.8C; 
7389.0 11.5 Ch 7462.9 12.0 Cv 7453.6 9.3Meg 7462.5 10.8 Rb 
7395.0 11.5 Ch 7481.7 11.8 Pt 7453.6 9.9 Wa 7462.5 10.4 Wd 
7396.0 11.6 Ch 7453.6 9.3 Lf 7462.6 11.0 Wa 
202946 SZ Cyeni 7453.6 9.8 Wp 7462.6 10.9 Wy 
7451.7 9.8 Pt 7459.7 9.0 Pt 7453.7 9.2 Pt 7462.9 10.3 Cy 
7452.7 9.6 Pt 7463.9 9.5 Pt 7454.5 9.9B 7463.5 10.6 Ar 
7453.7 9.5 Pt 7471.7 9.0 Pt 7454.5 9.5 Ar 7463.5 10.7 Mu 
7454.7 9.2 Pt 7473.9 8.9 Pt 7454.5 10.0 Rb 7463.9 11.6 Pt 
7455.7 8.9 Pt 7481.9 9.6 Pt 7454.5 9.5 GC 7464.5 10.2C 
7456.7 9.0 Pt 7482.9 9.6 Pt 7454.5 9.8 Mw 7464.5 10.1 Hf 
7458.7 9.1 Pt 7454.5 9.7 Wd 7464.5 10.0 Wd 
213843 SS Cyrenr— 7454.6 9.8 Wp 7465.6 10.2 Wi 
7332.9 11.8 Weg 7366.9 11.8 Ws 7454.6 9.6 Me 7465.6 10.3 Wa 
7361.6 10.8 Al 7379.6 11.7 Br 7454.7 10.4 Pt 7466.5 10.7 Mw 
7362.6 11.0 Al 7382.6 12.1 Br 7455.5 9.7 Jo 7467.5 11.6 Ar 
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VARIABLE STAR OBSERVATIONS RECEIVED DuriING Fesruary, 1934, 
Obs Star J.D. Est.Obs. J.D. Est.Obs. Star J.D. Est.Obs, J.D. Est.Obs. 


13843 SS CyGni— 213843 SS Cyen 

Gc "7469.5 11.0 Wd 7471.7 11.4 Pt 7473.7 11.6 Pt 7479.6 11.7 Md 
t 7469.6 11.8 Pk 74725119Wd 74746 118SR 7481.6 11.3 SR 
W, 7469.6 109 SR 7472.6 11.8SR 7475.6 11.8SR 7481.9 11.6 Pt 
he 7470.6 10.5 Me 7472.7 11.3 Pt 7477.6 11.8SR 7482.9 11.6 Pt 
Bd 7471.7 11.3 Md 7473.5 118 Mw _—7479.6 11.7 Me 7484.5 9.6 Jo 


~ SUMMARY FoR FEepruary, 1934, 

Jo Observa- Observa- 

Bd Initial Vars. tions Observe: Initial Vars. tions 

\r Ah 31 121. ~~ Lacchini L 77 85 

Fd \e 1 1 L eppe Li 3 5 
Loret r 4 


16 >? 


71 rsi Ma 

4 12 McKnell My 21 71 
1 30 31 \IcLeod Mec 14 21 
Be 10 10 Meek \Te 39 106 
Bd 19 58 Millard Md 10 24 














B 49 85 \ Taille Mw 29 4 
Ma Bo 2 2  Monnig Me 8 11 
— By 1 5 ar Pa 3 4 
ty hi Br 11 21 ~—s Pel Pt 152 05.4 
= vn Bn 4 8 Per s Pk 10 26 
) SZ Ch 242 531 Preucil Pi 9 15 
Ke Cy 75 146 ‘Raphael Ra 58 64 
b. mC ; 2 Rosebrug Rb 12 31 
, “n 3 S/ de ik XV Pes 25 
eid msworth 1 1 Rub R 2 9 
a + Fd 21 29 Salana S g 8 
We n Fn 5 8 Scan S 27 51 
ti rg Gg 2 4 Schenk S¢ z 3 
Sd Simpson S 5 10 
PE Gi 19 43 Shult S 7 7 
Gh 3 3. Skora SR 15 91 
9» rtmann Hf 45 94 Smith, F. ] Sq 7 7 
Ea m, A. Hi 13 40 Smith, F. W St 6 8 
Ar | Hi 1 1 Smith, ] Sh 4 8 
+4 Hb 6 11 Streck Sk 1 
TW: ghton Hi 77 351 Watson \\ 15 27 
i t Hu g 10 Webb V 42 122 
] 2 4 





ie fe 9 21. Woods \ 16 41 
Da | 76 187 Woods k 
3 Cy Kg 8 11 College Obs. WO 18 28 


Kp 6 45 Pon 
Ko 12 16 lotals 68 7 3445 
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Wi AAN,S. ). telescopes have recently beet ined to Mr. Richard A. Belsham 
Cy t Miami, Florida, Mr. Mandy Rubin of Duluth, Minnesota, and Mr. Geo. P. 
6 Ar \irkpatrick of Piermont, New York. Rev. L. C. McHugh, S. J., is responsible 
7 Mv lor the observations communicated from Woodstock College. 


the recent maximum of U Geminorum was well observed throughout the 


3 





curve, from 11.0 on the increasing side to 13.0 on the following side. The 


Sean 


2 
l 
) Wd num was of the long broad type. Several important, peculiar variables are 
: 'f now becoming available for observation in the morning sky and observers are 
> Mv urged to maintain a close watch on their activities. Included in this list are 


a 
4 


nae B realis, (at last accounts reported to be somewhat fainter than 6 Q), 











R Vir 





Comet Notes 





(RS) Ophiuchi, SS Cygni, and R Scuti. 
Indicative of the care with which A.A.V.S.O. observers are identifying respe. 
; Spec 


lds, it is interesting to note that the planet Vesta, recently in the 





ginis, was discovered independently by two of our observers, Mr. 





ring the southern states with a 4-inch telescope included in 
Mr. R. W. Miller, our new candidate for membership in Miami 





March 12. 1934. LEON CAMPBELL, Recorder, 





Comet Notes 

By G. VAN BIESBROECK 
new comets have been announced this month and the only known e 
about this time, namely Periopic CoMet TutTtTLe-GIAcosinI, has not be 





dso far. The region of the sky in which this object is expected has bee 


ed without success by the writer (March 14); there is a good deal 


tainty about the location and the object may be quite faint. During the mon 








he conditions of observation become better but the theoretical bri 
s already. It will be worth while to search the region in Aqt 
1 the following ephemeris by A. C. D. Crommelin continued from 
yn is for two dates of the perihelion passage differing by eig 





T assumed 1934 March 16.0 T assumed 1934 March 24.0 
a oO a ) 
O° U.T. s ' h m_ s ’ 
\p | 18 32 48 0 35 17 58 40 1 4 58 
9 18 55 48 05 18 24 56 7 58 
17 19 14 32 5 19 18 45 12 () 29 
25 19 29 20 l 19 00 20 > 20 
4 


] 
1 
19 11 00 1 
19 17 OS 1 
] 
1 
] 


— 
— 
4a 
=J 
to 
+ 


de SIG) et SI DO 


19 19 51 00 10 5 19 19 24 37 
27 19 51 12 11 1 19 18 08 5 38 
June 4 19 47 52 11 1 19 13 48 5 02 





1 , 
ary change took 





14. On the previous date the object was still extremely faint: it then sl 
llar nucleus of 18th magnitude surrounded by an extremely faint r 


30” in diameter. Four days later, without any change ie distance 





er geometrical conditions of visibility the brightness had increased a 


1 





come ich smaller in diameter and the photograf 
S dly to the object. Visual observations on March lf 
ved little change in the appearance. There was a definite nucleus 


‘ight round coma and the total brightness was still around magnitud 





ther observations may narrow down the limits 





taken place. The comet was not far from the eclipti 
nonth of its opposition (February 20) so that it will very likely be fou 


plates taken for the observation of asteroids. It would be of interest 


closely the time of the large change in magnitude in order to relate itt 
solar phenomena. 


T st+le 3 } aid ahant +} + ther faint c 1 ] hser 


Little 1s to De said about the tw ther taint comets that were under oobse! 





(GEDDES ) remaine neal 


r ( 1Yo2g (GEDDES) remained nearly unchan ge as yreseen D e 
| Tespec- emeris 143. Comet 1933 7 (W < ver i n March 
field y= 17M) and soon the end f the visibili vy W ll | reached, 

Pelti Williams Bay, Wisconsin, March 22, 1934 





Meteor Notes from the American Meteor Society 


By CHARLES P. OLIVIER, President 















s will be S 78 
ne M Doris \ \ss er Observ ) 
10t de ] t 
1as deen O ¢ r € ) n 
1 \f 
¢ VO! 
: ar e li 
) W e the fi vin 
Ro B , 10 Wales Pl Mt. \ 
Lee H. ( ell, First Nati B ; 
Ray d G, De Frees, Int sion, W 
|. Baptist Milano, 315 N. R S \ co 
Mark H. C. Spiers, Brooklawn, Gl ( Ni ( 
eG s of 1933 have s r 
ver several of our n 1 s A 
rt -eived, the Geminids returned in modera mbers, but the observed 
tes were n » high as have been reported it er years. Table I gives the 
‘ rved rat \ f radia IT 
U 
ned 
33 | bserver and Station 1933 Dec. Met. Rate Cr.R 
.V. Jones, Nashville, Tenn... 11 9:45 10:25 35 12 0.6 
5S 1,2)Mohd. A. R. Khan, Begumps 12 22:40 23:40 60 23 23.0 
r 1,2) India 13 22:40 23:10 30 14 28.0 
tane 1)R. W. Miller, Miami, Florid 12 9:00 11:00 120 41 ; 20.5 a 
‘tity F, W. Smith, Glenolden, Pa. 11 9:05 11:05 120 24 1.0 12.0 12.0 
La? 12 11:30 12:30 60 10 1.0 100 10.0 
tog L. J. Wilson, Franklin, Ky. ctevce 10 8:59 1200 t61 TY GF S77 SA 
1 Ie J. F. Moeller, Webster Groves, Mo. 12 9:00 9:40 40 7 10 10.5 10.5 
si X, Paubel, Webster Groves, Mo. .... 11 12:55 14:10 75 57 0.9 45.6 50.7 
A. M. Simpson, Webster Groves, Mo. 11 12:55 13:25 30 24 09 48.0 53.3 
J. W. Simpson, Webster Groves, Mo. 11 11:35 14:10 120 94 1.0 47.0 47.0 
Webster Groves Astronomy Group... 12 9:00 9:40 40 23 0.9 345 38.3 
\.M. Hannon, Carmel, California... 7 6:00 7:00 60 9 10 90 9.0 
: 8 8:30 9:15 45 5 OQ7 67 96 
in 9 9:00 9:30 30 6 O05 12.0 24.0 
wages 14 8:30 9:30 60 11 06 11.0 183 
ite 15 8:00 9:15 75 9 08 7.2 9.0 
16 6:10 7:10 60 5 10 50 5.0 
bsert —- 17 6:10 7:10 60 6 09 60 6.7 





(*1) Count. ( 


£2) 


Greenwich Mean Time. 
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ee 
Taste II, 
‘S. 
1933 5 Meteors Wt. Observe 
Dec. 11.63 110°8 32°0 15 V.Good F. W. Smith 
12.71 ib a 32.8 9 V.Good F. W. Smith 
10.69 114 33 6 Poor L. J. Wilson 
11.68 108 32 10 Fair F. V. Jones 
L. J. Wilson was — enough to secure a trail of a Geminid upon a plate 
it appeared at 11:28 p.m., C.S.T., on Dece r 10. It was his fifteenth for h 
ht, a white first oui de mete with an aii duration of one sec 
tted trail is 12° long, but on the print received here only 2° show 
Doubtless the original negative shows more. However, this discrepancy in yj 
and photographic length of trail points to one of the serious handicaps when t 
much reliance is placed on photogra results, 
In addition to the observers of Geminids listed Table L. E. Armfield a 
Milwaukee and S. Bunch at Knoxville had groups of observers ready, but 
ghts bad weather naximum ruined their plans. 
Meteor Heights, 1933 Leonid Epoch 
PART I. EASTERN GROUP 
By Doris M. Wits. 
alculations of meteor heights have now been completed for observati 
e Leonid dates in 1933 by stations in the local coOperative network— 
Pr ylvania, New Jersey, District of Columbia, and Maryland. The hod oi 
yn 1 used is the first described in A.M.S. Reprint No. 11 (Met ion for 
C ing the Heights and Paths of Fireballs), a graphical construction wit 
altit s and azimuths. The accompanying table gives the summarized results 
colum1 s in order being date, Eastern Standard Time of observation, mean esti- 
mat magnitude, mean beginning height and the average deviation fr 
me end height and the deviation from the mean, number of stations from v 
he meteor was observed, and its class (Leonid or Sporadic). The thirteen st 
yns were numbered as follows: 
1—Flower Observatory, Upper Darby, Pennsylvania. Observers: S. G. Barton 


P. Olivier 


, and R. 





rH, 


Wilson. 











2 ris Arboretum of the University Pennsylvania, Philadelphia, Pennsy 
vania. A. Binckley, T. D. Cope, and C. P. Olivier. 

4—New Brunswick, New Jersey. A. Atkinson. 

5—Glenolden, Pennsylvania. F. W. Smith. 

6—Brigantine, New Jersey. J. W. Evans, Mrs. D. M. Wills, and R. H. Wilson 

7—W oodstock, Maryland. W. J. Miller, S.J., with principal assistants L. C. M 
Hugh, S.J., W. G. Perry, S.J., and A. R. Thoman, S.J. Additional assist 
ants J. C. Baker, S.J., E. B. (€ “lements, S.J., J. F. Cohalan, S.J., J. V. 
S44 5. 2. “<_r Sila Eu. 3 — 2S. 3. oe ~—— S.J., M. F 
nagne Sis, E. Lynch, S.J., J.” x Poe. S.J.. M. F. McPheli 

_W. Mu Bod S.J., M. L. Stewart, R: T. sel ‘Ss. J., and T 

gers, oe R 

8—Syk« sville, Maryland. J. B. Field, F. C. Oertle, P. S. Watson, and J. L 
Woods (photographer). Assistat ’. H. Pitcher, E. G. Blanchard, E. F 
Best, and C. M. Jaycox. 

9—Naval Observatory, Washington, D. C. Plotting: S. M. Bestul, H. E. Bu 


U. S. Lyons, J. D. Phe 
W. M. Browne, G. M. 
x C. Whittaker. 





P. Shar 


rd, F. 


nix, B. 
Raynsf 


counting: N. Ada 


Camera or S 
M. Sharn 


Scott, N. C. Seewald, 


pless. 


P, 









































10—Haverf 


lander, L 

and Wright. 
12—West Point, Pennsylvania. C. 
k, Maryland. Miss L. 
Pennsylvania. R. D. 
Hills, Pennsylvania. T. 






nights of observ 
| 


pecause 


For the three 
Ten of these were discarded 


he end were more than twenty per c 


78 meteors, 45 were Leonids and 33 
are aS foll WS: Beginning 
km. 


Leonids 130.1 











rd College, Haverford, Pennsylv 
Student assistants Church, Dulaney, Du 
r\dge, Maier, Maxfiel 
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. Gummere in charge. 
ncock, Haywood, Hol- 


Spaeth, White, Wilson, 





1, McNeary, 








ns 
Fr, F, Marsh 
yn g vert iputed tor 88 meteors. 
e mean de s of both the beginning and 
of the nputed heights. Of the remaining 
Sporac Mea ( ng and end heights 





No. of 
Meteors 
42 98.9 44 


Sporadic Meteors 101.5 31 76.5 33 
In general, we do not consider these values as reliable as those for the 1932 
igh there was no n lis é servers re were more 
sexperiencd members in the observing p De € en ation of dupli- 
ate observations proved to be more lt, too, partly because there were no 
startling fireballs to be used in correlating the vers times and also because 
bers of faint meteors were I 1e recorded times of two 
ors differed by more than twenty s¢ s neteors were assumed to b 
ferent. Many meteors with a smaller rence in recorded times proved to be 





rther examination. F 
































erent 11 oper € bservations for heights, exact 
‘cannot be too strongly urged. Accurate plotting is the only more desirable 
chievement ; and even with excellent plots, inaccuracies of twenty seconds in time 
1ake duplicate records practically unide ib] e is a group of cooperating 
For f cooperative work, we « : server or group to hav 
e-keeper; if this is impossible, ery l nt seconds between the 
ppearance of the meteor and their first oppor it e the time is count 
gs 1 not interfere with an accur ( the meteor’s path to be 
recorded on the star map. 
Date Time n End 
1933 E.S.1 Heigh 
) Nov hm 5s | kt Statio Clas 
14-15 13:01 :53 2 135 sit 6 7,13 S 
Z 15 :32 :40 2 lig 17 89 lf fe I 
3 15-16 ES Sa Be x Se 3 7 3 8, 10 S 
4 12 :09 :30 1 1] 7,8,9, 14 L. 
5 ge Bap Se 1 108 11 8 8 6,7,.8 S 
6 12:17:11 4 105 14 86 11 6, 10 
7 i247 223 4 5 8 | a 7,10 
8 12 521.33 3 60 6, 10 
9 iZ 32:28 2.7 212 45 128 19 6,7,8 
i0 12 :32 :24 Z 127 13 129 8 8, 10 L 
1] 12:48 :02 4.5 134 19 102 11 5, 6 S 
12 12 :50 :46 2 75 30 58 5 6, 10 S 
13 12:56:21 12 122 16 127 20 6, 8, 10, 12 L 
14 13:05:18 2.5 103 9 21 3 6, 14 S 
13 13:20:54 1 149 3 123 . 6,8 S 
16 13 :22 :46 3.5 63 9 46 14 10, 13 S 
7 13:33 :08 23 92 4 100 9 6, 8, 13 S 
18 13 :37 :08 2.2 113 13 92 6, 8, 13 L 
= 13:38:27 at 84cp ae 90 15 2,8, 10 Li 
“U 13 :39 :18 K Ge 7 7 : 7,10 3 
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ate Tim \ve. Jeginning End 
1933 E.S.2. Est. Height Height 
m s Mag. km. km. 
39 :28 Zo Agi 4 144+ 1 
111 9 97 10 


+ 
J 
2+ 4. 
x 
<x 
a 
< 
_ 
—) 


fWwWwwwe 


to 
te eek peek et 





24 3.3 75 «(10 50 14 
25 : 2 94 1 \; a 
26 14: 3 72 10 51 8 
27 4: ie ee 3 113 17 
8 14: 2.4 3126 & 93 10 
29 14: 15 142 9 124 12 
0 4: 1 126 12 100 9 
l 14:26 :49 1 158 28 137 26 





; 
15:08 :4 4 14 70 
15:08 :43 1 25 120 15 
1S 214 05 5 94 #18 81 9 
7 15 :12:4 1.2 183 ¢ S 12 
8 15 j 0.3 187 11 Q7 18 
) 15:16: rae 120 141 16 
4() 13 S t.3 127 ] 110 15 
l 1921 3 T/ 2 127 + 
42 > ee 11 - 12 rs 
) 15:25:01 5 122 1 92 ~ 
+ 15:30 :4! 4 ; 149 9 
5:42:09 4 113 5 Q7 6 
) 5:44:34 2.9 117 ] 124 11 
7 5:47 :38 a 89 14 65 12 
5:48 :00 3 12 2 101 6 
3:54:37 25 mo | ra 
5() 6:05 :04 3 55 1 
5 »:09 -44 4 78 18 1! 
5 6:16:10 1¢ 15 Q 


TEES & 
mo NIG onc 
mot 


m te oly al 
roe O tnt 
x 
_ 


57 16-17 O08 :58 Ol 9 a (8) 
58 -26 :10 ‘ 

59 26 :47 5 80 17 72 19 
60 745 :36 0.3 133 18 70 10 
61 50:58 139 37 129 16 
62 02 :28 0 6 ry a | 
63 PS cay 3 107 10 94 6 


69 1 5 3 16 96 14 
66 50:43 2 59 18 51 11 
67 50:54 Izy 2 110 16 
oS 53:5 2 


104 3 73 9 


~ 


iS) 
Cd et ee OG Gs Gd 
NI 
hour 
N 
J 
u 


LUN 
— 

t > 
+> 
— 
62 CO 


10 


Nv 


eo 
Pa ar a ae re ae ee ee ee en eee ee ee ee eee ee eee 
munis & & W TW WW WWW PY Ilo Do bho Cc S » 
~ 


bo 
roy heh 
— 
J 
Ss) 
_ 
<>) 
_ 
tat 
NI 


38 14 «108 «10 
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Graphical solution; no average deviation found. 
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1 error 1 hie wer ncluded LLIS¢ ( S sses ia ill €a Via- 
n see lt licate that the ol S : ‘ | y- 
rages I e beginning an ts s s iti 1 € »\ 
lus ese e ett s 1 s i 
serv sa e same Station § g I irge 
1e 1 nbers ol these gi ps I n S \ 51 s S 
rising es 1¢e s] pe 1s alule I 
c. 
UbDse€ a y the otne re 1 A‘ 
eights will probab Met 
Flower Observatory of the Universit 
Upper Darby, Pennsy] 1934 M 2 
‘ 
Aviators and Meteors 
By C. C. WYLIE 
is Cal move por 1 ( p 
1 los When the r H a ( New Me 
March 24, 1933, on { the t widel ; at of 
¢ near Ama 1, Texas \g vhen the Q eteor fell I 
vening Septe i\ 7 \ H ( 1 
d rep > L ¢ ( 
ght th eteot e cl 1 ( 
| € ( I ing 1 Feb ir 1934 ve s la I ) t - 
s. On the evening of Fe ry 12 s cons 5 ) 
Vyoming, a neighboring state S ral this mete O r 
g ebruary 14, ther igl ( r fel 5 I ’ 
g n¢ Pexarka Arkansas This Q it en 
ming towards his plane, and h inl lodge Agai 
ing s of February 21, an aviator sss Canad 1 
go saw a meteor pass it sp S 1S ) | 
newspapers, but was received in a let 
Tt in its issue of February 26, 1934 é 
near Texarkana d included a comment Stuart H. Pe \drian, M 
Mr. Perry commented that when the aviatot1 vy the meteor disapp - 
y close to him, it was without ubt q r away. 
The Litera Digest, in its issue Mar 1934, 1 S 1 ‘ 
reports. The note states that man: tors ha ession that t 
anger from meteors, b that scient ‘ e! 
pears to be no authentic report of any airplane ( 
What these reports from aviators reall I < 
meteor, they have the same impressions as the nk 
vhen the meteor appears that it is exceeding] ace th 
neteor at a considerable distance, perhaps a hundred miles away. The reports 


teor workers receive from other people show the same differences. In the s 


tinctively assumed t 


lunity, some persons interviewed state that, when the meteor appeared 


it was at a distance of a hundred or 





iore miles. Otl 


ime 
they 


ers 
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frankly admit that they thought that the meteor was coming exceedingly close a 
hat they were frightened. Many, when interviewed, say nothing about the im 
pression, but from friends we learn that they were badly frightened. 


In PopuLtar Astronomy, Vol. XXXVII, pp. 514-519, November, 1929, we re- 


rted on the meteor of July 25, 1929, 





Several interesting impressions of ¢] 
ness were given. For example, a lady four hundred miles from where the meteo; 
fell thought that it dropped in her neighbor's yard. The Paragould meteor of 193 
was reported on in PopuLAr Astronomy, Vol. XXXVIII, pp. 387-392, August. 
September, 1930. A man seventy miles from Paragould ran to dodge the met 


When the 


n the Tilden meteor fell in 1927, a lady one hundred miles from 


Ose- 


reported to have suffered an electric shock from the meteor. There is no reasoy 


for ass ng that the aviator who banked his plane was in reality any closer 1 
the meteor than other people who think that they should dodge when the meteor 
is really 50 to 70 or more miles away. 

rom a single report on a meteor it is quite impossible to estimate the distar 


J 
s 
a 
Js 


ictually been seen to strike. If the observer report 


he tlaming meteor seemed to strike a certain house, or seemed to fall in 


ree, all the investigator really knows is that the meteor must in reality have bee 
far from that house or that tree. Even when it is reported that a meteor 
s s been seen to strike, the report must be carefully investigated before 
accepted. Usually one finds that the fireball was seen to come apparently quit 
low, and that something was afterwards picked up which was thought to be 


One interesting report is that the meteor was seen to fall in a body of water, 


= 
J 


ig splash. Such a report seems conclusive, but we get these rep 


tty or more miles from where a meteor falls. It appears that 


eople are on, or near, water when a meteor falls, the splash of a big fish is 
reted as the splash of the meteor. 
yr most of the really spectacular meteors many letters are received and t 
letters come from widely separated points. With good observations from two or 
points, one can work out the apparent path through the atmosphere. It ap- 
pears that even the brightest meteors rarely come lower than ten miles as balls 
e, and there is no detinite evidence for one ever coming lower than five mi 
\viators carrying passengers, or the mail, fly at a height of almost always less 
than two miles. So we can be pretty sure that all of the fireballs observed withi 
the past year were many miles above the pilot who thought that the meteor was 
quite close. Of course, a meteor may burst and drop dark stones to the earth 
These dark stones, as they are falling might conceivably strike an airplane. Bu 


the airplane is really in no more danger than an automobile on the ground, An 


stone which passes an aviator would drop all the way to the ground. The smaller 
stones would strike an airplane or an automobile little harder than hailstones 
he same weighth. A large stone weighing 100 pounds or more would, of cours 
do considerable damage to anything it struck. But the real danger of stones 
striking either an automobile or an airplane is quite negligible. 
Let ns now cousider the case of an airplane flying at a height of ten to twel\ 
iles. This region of the atmosphere is called the stratosphere. The present 
record height for an airplane is about eight miles, but specitications have alre 








been calculated for an airplane which should be able to fly much higher. Such an 
airplane must, of course, have pilot and passenger enclosed in an air-tight cabin 
One advantage claimed for stratosphere flying is that with the decreased ait 


resistance, greater speed should be attained with the same power. A second ad- 


























twelve 
resent 
lready 
ich an 
cabin 
ed ait 


id ad- 
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yantage is that the aviator is completely above the storms and fog. 





If an aviator could fly at an altitude of ten miles, he n continual sun- 


shine, even though above the polar regions. With stratosphere flying, planes could 





regularly take the shortest route from one city to another. Fairbanks, Alaska, 
would be only a little farther from Berlin, Germany, than is New York City. 
Fairbanks would be closer to Leningrad, Russia, than New York City is to Berlin. 


A considerable number of the spectacular meteors reported are fireballs as 
low as ten miles. At about this height they burst. The fragments are seen as 
irks for a moment. They either burn up, or cool and fall as dark stones. As 


far as the point of bursting, the meteors are travelling with a speed many times 
that of a rifle bullet. The flying small pieces immediately after bursting are trav- 
dling much faster than machine gun bullets. Hence if a meteor should happen 
burst near a plane flying in the stratosphere, even very small fragments would 
a serious hazard. For flying at this height, it is planned to enclos¢ pilot and 
passengers in an air-tight cabin, presumably shaped like a cylindrical boiler. A 


small fragment from a bursting meteor would puncture such a cabin, and the 





releasing of the air would be a serious matter to pilot and passengers. 


of 10 or 12 miles, 


ed States, we find a meteor 


However, the real danger for planes flying, even at a heigl 





uld be practically negligible. Taking the whole Un 
wrted every now and then which probably comes as low as ten miles. How- 
r, the average person has never seen a meteor which came that low. Although 
e writer has for years been making a special study of bright meteors, he him- 


t has never seen a meteor which came hat low. He did, however, hear 





e detonation of one which may have come lower than ten miles. We may com- 
are the danger from meteors in stratosphere flying with the danger from lig! 
ng in automobile driving. For most of the United States, the average 


it- 


person 


many thunder storms every summer and sees many flashes of lightning which 


2 possible menace to his life. However, the chance of his being killed by 





ghtning is almost negligible. Hence, when the average person has never seen 
a spectacular meteor, the chance of a plane being struck if it were at an 
le of ten miles or thereabouts is almost negligibk 


The only real danger for either an airplane or an automobile is the frighten- 
goi the pilot or driver. The meteor of February 14, 1934, frightened the pilot 


ear Texarkana. He banked his plane to dodge the meteor, but presumably he 





ing high enough to be in no real danger of crashing. For the automobile 
river, however, it may be different. If he is driving at high speed on a curving 
crowded highway, he cannot have his attention diverted without real danger 
ta crash, 
When a spectacular meteor falls, it may light up several states brighter than 
e full moon does. Most people who happen to be driving in automobiles in 
pen country anywhere within this region will be startled. Some of them will be 





ly frightened. We have not yet heard of an accident caused by the fall 


1a meteor, but we get numerous reports of drivers be 





g startled. A meteor 
hich fell over eastern Towa on January 24, 1934, startled the drivers of many 
ttomobiles. Some of them thought from the sudden lighth that the automobile 
might be on fire. Others thought that an aviator flying over them was in trouble. 


All looked about to see what had happened. One driver reported that he was 


going around a curve near Homestead, Iowa, when the meteor fell. As he looked 
bout to see what had happened, he let his car run almost into the ditch, It is 


ir 


opinion, therefore, that spectacular meteors are really more of a menace to 
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Recent Research Literature on Meteorites—Second 1934 List 


























[The present is a continuation of first list of recent research pu 
I L 
n ( es, contained in our Notes in the February, 1934, number 
106. Since, as was announced, 1 itles of date prior to 1932 will be in 
hes ib g yhies, readers are re ferred to Mineralogical Abstracts 
\ gical Society, London, England, and edited by Dr. L. J. Spencer 
nplete references ) ilso brief abstracts of, numerous é 
e subjec neteorites, W h have appeared since 1920, \ 

“€ ] ed 

\ ntral Australia) Meteoric Ir 
Central Austr Vi 23 

19 
Black or Crater [Arizona],” Science, N. S., % 
Brow Crater [Arizona],” Science, N. S., 7 
Dittler, 1en Syvstematik der Tektite,” Centr. M 

\ 

il Indicated by Meteoritic B 
lenner, arles, a o/1, I 
He ie, F. Hersc KO lt 

Cerros del Buen s., 1932 
Heinemar Robert E. b) oer 

5, 24, 465-70, 1932. 

the So-called Elden Meteorite,” Zbid., 28, 417-20, 1932. 
Hodge-Sn T.: **“Obsidianites in the Philippine Islands,” Philip. 
48, 5 1932. 
ekeroo Meteorite: a Siderite from South Australi 

Lu 312-13, 1 pl., 1932. 

Hsieh, ( na Stone Meteorite from Eastern Kiangsi 

Soc. 411-24, 3 pls., 1932 
Jal sky, p ysica Methods Locate Meteorite,’ Eng. and 

N 133, 392-3, 1932 
*. H., and Daly, J. W.: *“Geophysical Exami1 

Crat Trans. Amer. Inst. Min, and Met. Eng., vol., “G 

Pros ge, 1932,” 63-98, 1932. 

King, A The Meteorite of 1931 April 14,” Jour. Brit, Astr. A , 42, 328-32 

1932 
Kulik, “Das Tunguska-Meteor vom 30 Juni, 1908. Ein Be 








39-240, 12 pls., 


r bisherigen Expeditio1 
Berlin), 32, 95-7, 1933. 
‘Chutes Reécentes de Mets 
nd. Acad. Sct. (Paris), 194, 1533-5, 
ai Météorite (Diogénite) « 
. Franc. Min., 55, 101- 
“Les Tectites de l’Indochi 
1932. 
*“Are there Living 


(New York), N 


K 





ie 


“2,2 D 
., 7 a 
1 e, | 





Charles B.: 
Vovitates 


en 1921-1931,” Da 


5Q2e 


en Afrique Occ 
9352. 
‘ataouine, Tunisie (27 Juin, 
ls., 1932. 

rch. Mus. Hist. Nat. (Par 
Bacteria in Stony Met 
19 pp., 1932. 











Cop 
Cr 
eteor 





Lipman, Charles B.: *“Discovery of Combined Nitrogen in Stony Meteorites 
( Aérolites Vag [bid No. 589, 2 on x 
Melton, F. A., and Schriever, William: *“The Carolina ‘Bays’—Are they Meteor- 
ite Scars ?,” Jour. Geol. (Chicago), 41, 52-66, 1933. 
Nininger, H. H.: *“The Beardsley Meteorite,” Amer. Min., 17, 563-6, 1932. 
. **A Metallic Meteorite from Ogallala, Nebraska,” 1., 221-5 
- “‘Meteor Craters’ vs. ‘Steam Blowouts,’” reprint fro Wine 
Dec., 1933, 8 pp. 
. **A New Pallasite Meteorite from N 
Sci., Ser. 5, 28, 78-80, 1932. 
al - **\ Second Stony Meteorite from Nebraska,” Amer. Min., 18, 56-9, 1933. 
_—— *“The Springwater Meteorite,” /b1 17, 396-400, 1932 
lim: *“Analyses of Four Bohemi and Moravian Moldavites” 


of title), Casopis Narod [ 1 (Praha), 106, 6, 1932. 

















Serpa Pinto, R. de: 
Revista de Sismol 

Simpson, Edward S., 

Western Australi: 

ith, W. Campbell: 

334-6, 1933. 

— with Chemical Analyses by Hey, M. H.: “A New Meteoric Stone from 

Suwahib, Arabia,” /bid., 43-50, 1 pl., 1932 

Spencer, L. J., with Chemical Analyses by Hey, M. H.: “Hoba (South-West 
\frica), the Largest Known Meteorite,” Jin Alag., 23, 1-18, 1 pl., 1932. 

—— with Chemical Analyses by Hey, M. H.: “Mete n al Silica- 
Glass from the Meteorite Craters of Henbury (Central Australia) and Wabar 
(Arabia),” Jbid., 387-404, 8 pls., 1933. 

— with a Chemical Analysis by Hey, M. H.: “A New Meteoric Iron Found 
near Kyancutta, South Australia,” [bid., 329-33. 


——- **L’Origine des Tectites,” Comp. Rend. Acad. Sci. (Paris), 196, 710-12, 





) 








933. 

, W. A.: *“Meteorites in Sedimentary Rocks ?,” Science, N.S., 75, 17-18, 1932. 

Vogel, Rudolf: *“Eine umfassendere Deutung der Gefiigeerscheinungen des Met- 
eoreisens durch das Zustandsdiagramm des terniren isen-Nickel- 
Phosphor,” Abhanadl., Gesell. Viss. Gotti Ten, Math.- ae IT] Folge, 
Heft 6, 31 pp., 5 pls., 1932. 

Wainwright, G. A.: *“Iron in Egypt,” Jour. Egyp. Archaeology (London), 18, 
3-15, 1 pl., 1932. 

Waldschmidt, W. A.: *“Petrography of the Beardsley Meteorite,” mer. Min., 
17, 565-8, 1932. 

Zsivny, Viktor: *“A Southwest African Meteoric Iron” (translation of title), 
Potfiizetek a Természettudomdnyi Késlényhész (Budapest), 64, 84-7, 1932. 











*All papers whose titles are starred have been abstracted in Min. Abs. 
‘ 


No. 1 or No, 4 (1932) or No. 7 (1933). 


New Committee Appointments and Personal Notes 


As was stated in the “Miscellaneous Notes” in the March number, the Execu- 
tive Committee of the Council is engaged in ppointing five new Committees of 
the Society. It was hoped that the appointments to these Committees might be 
consummated in time for the personnel of all of them to be announced in the 


current issue. To date, however, it has been possible to cor 





iplete the appointment 





Notes from Amateurs 


of only two Committees—namely, the Committee on Discovery, Identiticat 
and Analysis, and the Committee on Collections. The 
n the two aforementioned Committees are the following: 

Discovery, Identification, and Analysis: H. G. 
Hampton, S. V. Kenkel, and H. W. Nichols. 
Collections: R. C. Vance (Chairman), E. 
and S. H. Perry. 


members appointed 
serve 


Hawley (Chairman), L 
raerr, t.. 


P. Henderson, R. S. Niswa 


Announcement of the appointment 


the three remaining Committees (th 
n Classification, Relations between Meteors and Meteorites, and Meteoriti 
tures of the Earth’s Surface) will be made 





as soon as possible. 
President delivered his illustrated lecture on 
pace” before the Mineralogical Society f 


rary, Pasadena, on 


“Visitors from C 
Southern California, meeting jj 








the evening of March 12, 1934. 
[he Secretary gave four lectures on his return trip from Washington, D, ( 
whither he went in the interests of meteoritic research and where he spoke befor 
the Cosmos Club (see the 


tl *Miscellaneou 


Dr. A. N. Winchell, Professor ¢ 
»f Wisconsin, | 


s Notes” in the March issue). 

f Mineralogy and Petrology in the Uni 
our members, 
rnia Institute of Techn 


and one of has lately been spending some 
Pasadena, engaged in 
make a trip in 





logy, a study of crystal 


He expects to April to London, England 
etary’s Address: The Nininger Laboratory, 1955 Fairfax Street, De: 
Colorado. 


s’ Address: Department of Astronomy, University of California 
Angeles. 





Notes from Amateurs 


Uranus and Neptune 
William Herschel’s discovery of Uranus in 1781 
in the history of astronomy and 


this obscu 


Sir is one of the milestor 
is always interesting for the a 


mateur of t 
+ 1 ~ + 
» LOCATE 


re planet and follow its wanderings among the stars 


as no circles for setting on an object of known position, refere 
some neighboring lucid star may suffice. 

The Nautical Almanac showed that on October 8, 1933, Uranus was wit 
about one degree of the star 9 Piscium, and a search through Webb's Celestial | 
jects for Common Telescopes was rewarded by noting that the double star ¢14 
was even closer. 


Fortunately this double was within the range of a 3-inch re- 
fractor using a power of 32, and was easily identified as the magnitudes of 
ponents were 8.3 and 8.3 with a separation of 23.8 seconds. 

of about the sixth magnitude, and with this as a clew only one 
d of view witl 


‘ts come 

Uranus is 
ject in the fiel 1 the double star seemed to be open to suspicion. A 
careful “eye-draught,” to use Sir William’s phrase, was made of the stars in this 
field and three nights later it was seen that the position of the suspected object 
had changed noticeably, so Herschel’s Georgium Sidus had been located. Its west 
ward motion among the stars was plotted from week to week until January 2 
1934, when it became stationary, and we are now following it as it moves slow 
eastward over the same path, 

Neptune, mathematically discovered 


1846, may also be found by the amateur 
ary, 


and located by Adams and Leverrier in 
astronomer without difficulty. In Febru 
1934, this great planet, forever invisible to the naked eye, was_ betweet 








sWa 








ch re 
5 com- 





ier in 
‘ebru- 


tween 
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x Leonis and the double star ¢ 1482, about e degree from the latter which is of 
magnitudes 8 and 8.9 with a separation of 11.7 seconds. This little pair is on the 


ecliptic about five degrees east « f Pp Leonis and in line with it and Regulus. 
After locating the double, a di rs in the direction 
f x Leonis was made, using a low the field showed 


ybjects which approxi 





nly three is given for 
showed that one 





Neptune. A re-examination of the 
the three had moved, and our quarry had been brought to bay. 
Nep 


1482, It will become statio1 





is now moving westward in the general direction of the double star 





n May 23, and will then retrace its path until it 
is lost in the west. 


Atlanta, February, 1934. 


Amateur Telescope Makers of Chicago 
At the monthly meeting of the A1 r Telescope Makers of Chicago held in 


the Adler Planetariun tronomical Mu : Sunday, March 4, Professor 





ur Howe Carpe 


The question of life on other planets has come up at different ti nd P1 





Astrolab Progress Report 





Over two years ago R. C. Williams of Cornell and others did experimental 
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Once t I t diagonal or 
Or ( tical trai an 
and +} } . r’ tel 311 } - ] 1 
are and the observers telescope w ll be ready for us el 
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Consider what this means to the enjoyment of the Polar Bowl Telescope with 


ts 1l-inch primary mirror, One of the greatest possibilities of this telescope j 
iy be taken on vacations. It is very light, compact and easily dismounted 


The use of this evaporated aluminum coat will mean that ij 


and set up again. 
ke your ’scope to your camp in the North Woods, or down to the seash 


1 
I 
] 
l 





f the va- 
as it was at the beginning even if used where there is smoke, sea spray, or 


reflectivity of the mirror will be just as good at the en 





visitor inadvertantly puts his fingers on the mirror. When the telesc 


is not in use the primary mirror is especially protected by a cover which 








1e Mirror as it rests s place in the cell. It will therefore be possible to carr 
ve of Polar Bowl as a unit. This means that you can pick up your 
pe on Friday night before you leave on a fishing trip, put it in the 1 
car r¢ when you gather around the lake the next ever 





elescope will be as easily set up as a refractor. 





"very experienced user of a telescope realizes the extreme brilliancy 





is stars and wide field of view that can be seen using a wide fiel e 
piece with powers as low as 4 or 5 per inch of aperture. To secure a wide field 
with these low powers in an F10 Telescope requires a field lens of about 2-inch 
liameter. For a longer focal ratio, say 16 a 3-inch diameter evepiec 
needed. Few observers have such an eyepiece available. However, an ob 


ve of short focal ratio say F 3.6 will give this low power and wide field w 








eyepiece of an equivalent focus of one inch for example 


11-inc 385mm) primary of 1 meter focus. Such a mirror will be capable 





reaching down to 14th magnitude, and either as a Newtonian, or compound 
1 Cassegrain or Gregorian will truly be the amateur observer's delight. 


idea of a telescope of 11-inch aperture which is portable is somewhat 





is Polar Bowl Mounting is not only modern but moder 


combines the efforts and ideas of a number of the most advanced 





ers as well as professional engineers from all over the country, and is 
Astrolab’s expression of telescopic equipment for 1934. The Orion Astro- 





scope contains a picture of the first Polar Bowl Mounting which is used by 
one observer, but a group of astronomical ethusiasts in Evansville, Indiana. 


n 


first one there are nine others now being completed throughout Astro- 





If you are interested in Astrolab’s codperative plan, see previous issues 


PopULAR ASTRONOMY, and write, enclosing stamps, to 


10728 S. Artesian Avenue, Morgan Park, Chicago, Illinois. 





Zodiacal Light Notes 


By FRANKLIN W. SMITH 


[he inner and brighter portion of the evening Zodiacal Light cone was suc- 
sfully photographed by O. E. Monnig on February 13. The exposure was 


:19, C.S.T. In this photograph (which accompanies Texas Observ- 
1, March, 1934), the light may be traced to an elongation of 
53° from the sun. Its axis a -s to coincide with the ecliptic. 
On March 6, the writer observed the evening Zodiacal Light from 7:20 t 
7 :30, E.S.T., and found that it extended into the Milky Way in Taurus, The apex, 


therefore, could not be located. The axis appeared to lie a degree or two north 
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ae ¢ g layer’ in the upper sky, which serves ( yack distant radi tions 
. : ‘ 5 
: left comparatively sm so that distance is have been 
B the spots on the sun are coming back in great numbers. And with 
a . + 1, + 999°397 £ salty lot ‘ } | +} 7 1 eaflaré: 
em comes the outpouring of ultra-v rays 1 reak up the radio refiecting 
and make it a poor refle listar lcasting stations. Already the 
rst of the sunspots of the new cycle hav ! served near the sun’s poles, and 
ils means that it will not be long before radio recept ( itions return to the 
S mn yor Dx’ which we | 1928 1929 en long-distance broad- 
Sslic- . + monte - rh ae 
suc st reception was at a mit 1m. 
was “Once before in the brief histo f ra ( \merica experience the kind of 
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adi I timers took delig t 1 listenin Ss ll s it is clear ac ss the con- 


yt tinent, 
pex, “All the various kinds of radi vaves € ge waves yroadcasting, and 
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Book Review 


— 





actual shifts in radio properties, as the number of sunspot groups increase during 





the next year or two. 






‘These cyclic changes in sunspot numbers—with minimums coming even 





eight to twelve years,—have been carefully recorded by astronomers for two cep. 





turies past. And their effects are written in the tree-rings of American forests 


tor 





a thousand years back, the greater tree growth in some years reflecting the 





periods of greater ultra-violet radiation. Even the trees of ancient Egypt give ys 





faithful report of these sunspot cycles, for in the wooden statues and caskets of 





} 


lynasties of 2000 B.C., at the Metropolitan Museum of Art in New York City 


” 
ae 





ne may trace the wax and wane of the sunspots 40 centuries ag 















Book Review 


Das Vorkommen der Chemischen Elemente im Kosmos. (The Occurrence 
he Chemical Elements in the Cosmos.) by Harald von Kluber. ( Published by 
Johann Ambrosius Barth, Leipzig, 1931.) 







This short volume was recently issued to serve as a collection and summary 






of our existing knowledge of the occurrence and distribution of the chemical ele- 
b 





ments. The book is written particularly to fit the needs of a wide circle of scien- 
] 3 





c readers for whom this information has heretofore been unavailable except in 





a widely scattered original literature. 





1 


Che present volume represents only the first portion of the work, namely that 





he occurrence of the elements outside the earth. Under this heading the author 





‘onsiders separately the sun, the planets, comets, the moon, fixed stars and nebu- 





lae, and meteorites. 

























The meteorites are first dealt with at considerable length. Here the chemist 
has been able to help with analyses. A large number of analyses of both iron and 
stony meteorites is given, together with many comparisons with similar minerals 
originating in the earth. The absence of acidic types of minerals among the stony 
meteorites is noted. Interesting sections include one on the age of the meteors as 
deduced from their helium content, and a discussion of the probable make-up of 
the earth based on the ratio of stony to iron meteorites. The marked preponder- 
ance of iron and magnesium, and the relative scarcity of oxygen, silicon, alumi- 
num, and the alkali metals as compared with the earth is noted in the many tables. 

Proceeding to the moon, and then to the several planets, the author finds fewer 
data to work with. Such evidence as there is he draws largely from the albedo of 
the bodies. Each planet is discussed carefully in its turn, the moons not being 
neglected. 

With the comets, spectroscopic evidence becomes available and reaches, in the 
case of the stars, a high degree of usefulness. The O, B, A, F, G, K, M,R,N, 
and S types are systematically discussed and tables are given indicating the prob- 
able proportion of the various elements in each. The treatment of this section is 
excellent for the most part, but perhaps too much space is devoted to a discussion 
of the make-up of the heavens, astronomical distances, the shape of this galaxy, 
etc., for such a volume. 

Very extensive references are appended. A number of illustrations are givet, 
as well as frequent tables. The book appears to fulfill its purpose admirably, The 
second part, dealing with the distribution of the elements on the earth, will bea 


J.CH. 


welcome supplement. 
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